NOSC  TO  1258 


Technical  Document  1258 

April  1988 


Corrosion-Control  (CC)  Program: 

SIMA  San  Francisco 

P.  Schlunt 
S.  Kullerd 
A.  Robinson 
M.  Fogata 


Integrated  Systems  Analysts,  Inc. 


Approved  for  public  release  The  views  and  conclusions  contained  in  this  report  are  those  of  the  authors  and 

distribution  is  unlimited  should  not  be  interpreted  as  representing  the  official  policies  either  expressed 

or  ip^nlipr^  n*  ♦hp  r' > .» cr * r*. r-  -  r  •  v  .* 


NOSC  TO  1258 


NAVAL  OCEAN  SYSTEMS  CENTER 

San  Diego,  California  92152-5000 


E.  G.  SCHVVEIZER.  CAPT,  USN  R.  M.  HILLYER 

Commander  Technical  Director 


ADMINISTRATIVE  INFORMATION 

This  work  was  performed  by  Integrated  Systems  Analysts,  Inc.,  for  the  Naval  Surface  Force, 
Pacific  Fleet.  J.  Jennings,  Code  932,  was  the  contracting  officer's  technical  representative  for  the 
Naval  Ocean  Systems  Center. 


Released  bv 
R.K.  Fogg,'jr.,  Head 
Structural  Materials 
Science  Branch 


Under  authority  of 
C.L.  'Vard,  Jr.,  Head 
Design  and  Development 
Division 


JCi 


SECURITY  CLASSIFICATION  OF  THIS  PAGE 


la.  REPORT  SECURITY  CLASSIFICATION 

l-'N’CLASSinED _ 

.-a,  SECURITY  CLASSIFICATION  AUTHORITY" 


REPORT  DOCUMENTATION  PAGE 

I  lb,  RESTRICTIVE  MARKINGS 


DECLASSIFICATION/DOWNGRADING  SCHEDULE 


3.  DISTHIBUTION/AVAILABILITY  of  REPORT 

Approved  for  public  release;  distribulion  is  unlimiled. 


<■  PERFORMING  organization  REPORT  NUMBER(S) 

ISA  (\VCI-!TR-119 

6a  NAME  OF  PERFORMING  ORGANIZATION 

Inlcgralcd  Syslcms  Analysis,  Inc. 

U  ADDRESS  (Ctf.  StM  tni  SP  Cast) 


6b,  OFFICE  SYMBOL 

U  tppicibit) 


’•10  Bay  Boulevard 
Chula  Visla,  CA  92010 

63  NAME  OF  FUNDING /SPONSORING  ORGANIZATION  8b.  OFFICE  SYMBOL 

(il  tupIcthSt) 

Naval  Surface  Force  Pacific  Flccl 


5.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 

NOSC  TD  1258  . 

7a.  NAME  OF  MONITORING  ORQANIZATIOF' 

Naval  Ocean  Systems  Center 

76.  ADDhCSS  (Clf.  Sstf  md  ISP  CaSt) 

San  Diego.  CA  92152-5000 

B  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 

N66001-86-D-0086.  DO  0008 


ic  iCtfy.  SfM  tno  ZIP  Cod*) 

10.  SOURCE  OF  FUNDING  NUMBERS 

PROGRAM  ELEMENT  NO. 

PROJECT  NO. 

TASK  NO. 

AGENCY 

ACCESSIO.N 

NO. 

iian  Diego.  CA  92136-5081 

OMN 

NSURFAAC 

ET66 

DN305  090 

’■  T!’'LE  .nkjetStaytitCSustcMst) 

CORROSION-CONTROL  (CC)  PROGRAM:  SIMA  San  Francisco 

12.  PERSONAL  AUTHOR(S) 

r  Schlunt,  S.  Kullerd,  A.  Robinson  and  M.  Foga.a 


13a.  TYPE  OF  REPORT  • 

inicrim 

'6.  supplementary  notation 


[isti.  I.ME  COVEREC' 


14.  DATE  OF  REPORT  (Taar.  Monrti,  Oar) 

April  1988 


15.  PAGE  COUNT 

140 


\7.  cosATi  cooes 


FIELD 

GROUP 

SUB-GROUP 

16.  SUBJECT  TERMS  iConhnutonrwwst^ntcmtfytnPidtaifjrbfbSockaiinbtf) 

Wirc-sprayed  aluminum 
Powder  coating 

Shore  Intcrmcdlalc  Maintenance  Acllviiy 


18.  abstract  iCalmt  ai  matt  i( metiurf  usiS  fStfPPf  Ssf  bkKk  nsmbti) 


The  current  .status  of  the  SIMA  San  Francisco  Corrosion-Control  (CC)  Shop  is  reported,  with  recommendations  regarding  industrial 
plant  equipment,  .shop  layout,  mannii  t.  consumables,  training  requirements,  and  CC  work  package  implementation  and  documcnialion. 
Specific  T’szcr'.rr.'.r.iz'.ior.c  are  made  regarding  metallizing  systvius,  elvvliusialic  powder-spEay  systems,  powder-spray  booth,  curing  oven, 
''apor  degreaser,  caustic  dip  tank,  and  quality-assurance  equipment.  A  preliminary  list  of  consumables  recommended  for  the  CC  shop 
well  as  process  instructions  for  wire-sprayed  aluminum  and  powder  coatings  arc  provided. 


20  cstribution/availability  of  abstract 


I2t,  abstract  security  CLAESriCATlON 


QLINCLA8SlFeO/UNLIMI.ED  0  SAME  AS  RPT  Q  DTIC  U8ER.S  UNCLASSIFIED 

?2»  NAMF  OF  RF  *|OON'lifTI  r  t>rri  I'll  I  TIill'H'lNI 

1  Jennings,  CCTH  (fil9)  55.'  322' 

rves  4  Atti  OA  I  A  61  #3  APR  COITION  MAY  BE  USED  UNTIL  EXHAUSTED 

DD  FORM  1473,  04  JAN  all  other  editions  are  obsolete 


UNCLASSmED 

security  CcASSIFtCATlON  of  TMtSTi'.ot 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  i’muiDflnltnil) 


EXECUTIVE  SUMMARY 


In  the  course  of  Integrated  Systems  Analysts,  Inc.’s  (I^A's),  support  for  the 
Corrosion-Control  (CC)  Program  under  the  direction  of  Commander,  Naval 
Surface  Force,  U.S.  Pacific  Fleet  (COMNAVSURFPAC),  Code  N4I,  this  interim 
technical  information  report  is  provided  to  discuss  the  current  status  of  the  work 
in  progress  for  Shore  Intermediate  Maintenance  Activity,  San  Francisco 
(SIMA(SF)),  with  respect  to  Delivery  Order  No.  0008.  The  scope  of  this  Delivery 
Order  included  the  following: 

0  Provide  engineering  support  for  Industrial  Plant  Equipment  (IPE) 
review  for  CC  production  shop  at  SIMA(SF)  and  make 
recommendations  for  improvements. 

0  Provide  engineering,  technical  support  '’.nd  training  for  production  CC 
shop  facilities  at  SIMAfSF)  in  acordance  with  plans  established 
during  the  development  and  operation  of  the  SIMA  San  Diego 
(SIMA(SD))  Pilot  CC  Shop. 

0  Provide  technical  support  to  analyze  and  evaluate  the  CC  Training 
Program  developed  for-4:he  production  CC  Shop  Program  and  analyze 
and  evaluate  CC  Technician  certification  processes. 

0  Provide  engineering  and  technical  support  at  SIMA(SF)  to  establish 
and  operate  a  production  CC  shop  to  ensure  that  the  development  and 
operation  complies  with  plans  established  during  the  development  and 
operation  of  the  SIMA(SD)  Pilot  CC  Shop. 

o  Provide  continuing  engineering  and  technical  support  to  the  SIMA(SF) 
CC  Shop  to  evaluate  ship-to-shop  work-package  implementation,  shop 
production  efficiencies  and  work  complete  documentation. 

The  SIMA(SF)  CC  Shop  is  scheduled  for  beneficial  occupancy  by  the  middle 
of  Fiscal  Year  1989.  The  SIMA(SF)  facility  that  will  house  the  CC  Shop  is 
currently  under  construction,  with  the  initial  piles  having  been  driven. 

The  work  performed  under  this. Delivery  Order  during  the  period  of  22  April 
1987  through  30  September  1987  is  summarized  in  the  following  paragraphs. 

0  Industrial  Plant  Equipment  Review  -  Recommendations  for  IPE  design 
have  been  provided  based  upon  ISA's  experience  at  the  established  CC 
Shops.  This  report  cites  particular  equipment  that  should  be  modified 
or  added  to  the  present  equipment  lists  given  in  the  Military 
Construction  (MCON)  P-606  Development  Plan.  The  equipment  that 
is  discussed  include:  metallizing  systems,  powder-spray  booth,  curing 
oven,  electrostatic  powder-spray  systems,  vapor  degreaser,  caustic 
dip  tank  ar.J  quality  assurance  equipment. 


0 


Training  Support  -  Since  the  SIMA(SF)  CC  Shop  is  sche'^uled  for 
beneficial  occupancy  in  Fiscal  Year  1989,  training  has  not  been 
conducted  to  date.  Currently,  two  training  courses  have  been 
developed  and  will  be  validated  at  SIMA(PH)  in  Fiscal  Year  1988. 
These  courses  and  materials  must  be  provided  for  Sl.MA(SF)  CC  Shop 
personnel  and  Ship's  Force  personnel  as  discussed  herein. 

0  Engineering  and  Technical  Support  for  CC  Shop  Establishment  -  A 

preliminary  list  of  CC  Shop  consumables  was  developed  and  is 
provided.  ISA  will  perform  further  analysis  during  the  year  prior  to 
CC  Shop  operation  iri  order  to  review  and  revise  this  list  based  upon 
refined  production  requirements  and  changes  in  local  sources  and 
standard  Navy  stock  system  supplies. 

Preliminary  process  instructions  for  wire-sprayed  aluminum  and 
powder  coating  were  developed  and  are  also  provided.  ISA  will 
review  and  revise  these  process  instructions  accordingly  to  ensure 
compliance  with  NAVSEa  policy  at  the  time  of  shop  initial  operation. 

0  Work  Package  Implementation  and  Documentation  -  A  Ship  Class 
Master  Job  Catalog  for  CC  work  is  currently  being  developed  and 
evaluated  as  a  method  of  CC  Work  Package  definition  and 
implementation,  CC  Work  Package  Guides  are  being  developed  for 
ships  homeported  at  San  Diego  and  Pearl  Harbor  which  define  CC 
work  package  candidate  work  and  procedures  to  implement  and 
document  CC  work.  ISA  will  prepare  CC  Work  Package  Guides  for 
all  ships  to  be  homeported  at  San  Francisco  as  they  are  designated. 

This  report  contains  recommendations  for:  IPE,  IPE  PMS,  shop  manning, 
training  requirements,  consumables,  process  instructions  and  CC  Shop  Work 
Package  Implementation  and  Documentation.  The  recommended  CC  Shop 
consumables  are  listed  in  Appendix  A.  Draft  process  instructions  for  the 
application  of  wire-sprayed  aluminum  and  powder  coatings  are  provided  in 
Appendices  B  and  C,  respectively. 
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1.0  GENERAL 


The  iT’.ander,  Naval  Surface  Force,  F.S.  Pacific  Fleet 

' '  O '.1 N  AVSL' RFP  AC)  has  a  continuing  program  to  reduce  nonproductive  ShipA 
r  o"c>-  '3  r  i  iaoor  and  redirecting  S.'F  labor  to  readiness  training  and  to  enhanced 
ecui;:netu,  system  maintenance.  Shipboard  corrosion  has  historically  been  a 
majo-  source  of  repetitive  maintenance,  repetitive  in  tiie  sense  that  the  paint 
and  j"eservation:=  have  a  short  service  life  A’hich  results  in  frequent 
■•eapnl. cation  and  topcoat, ng. 

1.1  BACKGROUND 

In  1983,  a  Senior  Navy  Steering  Board  proposed  that  Type  Commanders  and 
tncir  Shore  Intermediate  Maintenance  Activities  (SIMAs)  identify  requirements 
and  teveiop  the  capability  to  deliver  a  fuil  spectrum  of  corrosion-control  (CC) 
-^erv.ees.  Tne  objective  oi  the  SFMA  CC  Shops  would  be  to: 

Reduce  the  excessive  S/F  manhours  spent  on  corrosion  prevention  and 
control. 

0  Extend  the  service  life  of  shipboard  components,  spaces  and 
structures  by  reducing  marine  corrosion. 

s  Reduce  or  eliminate  material,  labor  and  schedule  costs  involved  in 
the  repair  or  replacement  due  to  corrosion. 

.  fhe  majority  of  SIMAs  currently  do  not  have  the  manning,  equipment, 
indist'ial  processes  or  Shop  organization  to  provide  all  of  the  CC  services  as 
defined  oy  Naval  Sea  Systems  Command  (NAVSEA),  however,  some  SIM.As  do 
have  a  capability  to  provide  limited  CC  work  that  meets  the  operational  and 
technical  requirements  of  COMN AVSURFPAC  and/or  N.AVSEA. 

Accordingly,  COMN.AVSURFPAC  initiated  a  program  to  procure,  install, 
tram  and  operate  production  CC  Shops  at  the  COMNAVSURFPAC  SIMAs.  To 
date.  CC  Shops  have  been  established  at  SIMA  Pearl  Harbor  (PH)  and  SIMA  San 
Diego  fSD),  and  will  be  established  at  SIM.As  Long  Beach  (LB),  San  Francisco  (SF) 
anc  Puget  Sound  (PS). 

1.2  SCOPE  OF  WORK 

This  report  shall  summarize  the  progress  and  support  provided  and  provide 
recommendations.  The  technical  support  as  stated  within  the  Delivery  Order 
xas  to  include  the  following: 

0  Provide  engineering  support  for  Industrial  Plant  Equipment  (IPE) 
review  for  CC  production  Shop  at  SIMA(SF)  and  make 
recommendations  for  improvements. 

0  Provide  engineering,  technical  support  and  training  for  production  CC 
Shop  facilities  at  SIMA(SF)  in  accordance  with  plans  established 
during  the  development  and  operation  of  the  SIMA(SD)  Pilot  CC  Shop. 


0  Provide  technical  support  to  analyze  and  evaluate  the  CC  Training 
Program  developed  for  the  production  CC  Shop  program  and  analyze 
and  evaluate  CC  technician  certification  processes. 

0  Provide  engineering  and  technical  suppoi  L  at  SI.MAvSF)  to  establish 
and  operate  a  production  CC  Shop  to  ensure  that  the  development 
and  operation  complies  with  plans  established  during  the  development 
and  operation  of  the  SI.MA(SD)  Pilot  CC  Shop. 

1  Provide  coniinuing  engineering  and  technical  support  to  the  SIMA(SF) 
CC  Shop  to  evaluate  ship-to-shop  work-package  implementation,  shop 
production  efficiencies  and  work-completed  documentation. 

2.0  SIMA{SF)  CC  SHOP 

2.1  GENERAL 

The  San  Francisco  Bay  area  is  the  home  of  four  U.S.  Naval  facilities  where 
surface  ships  will  be  homeporied  or  serviced.  These  facilities  are  Alameda 
Naval  Air  Station,  Concord  Naval  Weapons  Station,  Oakland  Naval  Supply  Depot, 
and  SI?dA(SF)  at  Hunter's  Point.  There  are  currently  16  surface  ships  stationed 
in  the  Bay  area,  plus  two  aircraft  carriers.  By  Fiscal  Year  1994,  the  port  loading 
is  expected  to  include  32  surface  ships,  including  two  aircraft  carriers. 

Construction  began  this  fiscal  year  at  Hunter's  Point  towards  the 
installation  of  a  new  SIMA  facility  under  Military  Construction  (MCON)  Project 
P-606.  This  new  facility  will  house  the  only  full-production  SIMA  CC  Shop  in  the 
entire  Bay  area.  Beneficial  occupancy  is  scheduled  by  the  middle  of  Fiscal  Year 
1989.  Limited  CC  services  are  currently  available  for  steam  valves  at  the  Valve 
Repair  Barge  of  SIMA(SF)  at  Hunter's  Point  (reported  on  earlier  in  Ref.  (a)). 
Currently,  the  construction  of  the  entire  SIMA  facility,  including  the  CC  Shop,  is 
;n  the  initial  stages.  To  date,  the  site  has  been  cleared  and  piles  have  been 
driven. 

The  CC  Shop  at  SIMA(SF)  will  consist  of  3,684  square  feet  of  enclosed  floor 
space  on  the  east  end  of  the  new  SIMA  building  constructed  under  MCON  P-606. 
The  Shop  is  currently  planned  to  contain  areas  for: 

0  Receiving 

0  Degreasing 

o  Sandblasting 

0  Wire-Spray  Aluminum  (WSA)  Application 

0  Paint  Spraying 

The  most  recent  MCON  P-606  Development  Plan,  dated  3  April  1987  (Ref. 
(b)),  does  not  explicitly  mention  a  powder-coating  capability,  however,  there  are 
provisions  for  a  dry-filter  powder-spray  booth  and  an  oven.  The  inadequacies  of 
the  listed  spray  booth  and  oven  will  be  described  later. 


The  CC  Snop  is  lo  provide  ship-lo-shop  and  sliop-io-shop  l'T  services. 
PriTiarily  these  services  will  consist  of  WS^  (for  hip'h-  and  low-ternpc-r-ature 
iOplicationsT  paint  (for  topcoating  vVSA),  powder  coatings  and  .".piar.ec 
fasteners  in  the  for'n  of  installation  kits.  The  Shop  shall  also  prjv'i.:'/  ieclcii:‘  ;l 
is<. stance  for  all  of  the  designated  15  NAVSEA  CC  Systems. 

2.2  CC-SHOP  LAYOUT 

Tne  CC-Shop  layout,  based  on  the  lOO  'o-design  drawings,  is  presented  h; 
Fig,.re  2-1.  Several  recommendations  are  made  later  in  this  report  regarding  a 
cnange  m  the  curing  oven  and  the  addition  of  a  caustic  dip  tank.  In  addition,  the 
arrangem ent  of  the  oven  and  spray  booth  for  powder  coating  should  be  expanded. 
P jwder-coated  components  should  have  a  direct  route  betw'een  oven  and  spray 
be  otn  to  minimize  any  cooling  of  the  components  during  product  transfers  that 
occur  during  the  process.  A  recommended  CC-Shop  layout  incorporating  these 
cl  ariges  in  equipment  and  arrangement  is  given  in  Figure  2-2. 

2.3  UTILITIES 

Tne  Shop  space  will  be  provided  with  the  necessary  utilities  for  proper  and 
safe  equipment  operation.  Convenience  duplex  receptacles  rated  at  120V  will  be 
available  throughout  the  area.  In  addition,  disconnect  boxes  will  be  provided  for 
120V,  1-phase,  60Hz;  208V,  3-phase,  60Hz;  and  480V,  3-phase,  60Hz  electrical 
power.  The  recommended  CC-Shop  Industrial  Plant  Equipment  (IPE)  will  require 
appr-oximately  600A  at  480V.  Illumination  is  to  be  provided  at  an  average  level 
of  ~j  footcandles.  Heating  and  ventilation  and  fume  exhaust  systems  for  the 
oven,  paint  spray  booth,  metal-spray  booth,  blast  cabinets  and  vapor  degreaser 
wii.  oe  provided.  Dry,  oil-free,  filtered  air  is  to  be  supplied  at  120  psig  to  the 
paint  spray  booth,  metal-spray  equipment,  blast  cabinets  and  vapor  degreaser. 
Piumoing  connections  and  sanitary  drain  connections  will  be  required  for  the 
paint  and  metal-spray  booths  and  emergency  shower  or  eyewash  stations. 

2.4  EQUIPMENT 

Equipment  being  procured  under  the  MCON  P-606  consists  of  both  IPE  and 
minor  expense  equipment.  The  MCON-funded  equipment  is  not  enough  to  permit 
the  CC  Shop  to  operate.  Several  types  of  additional  IPE  and  minor  expense 
.terns  will  need  to  be  procured.  Some  of  the  e  items  require  modifications  and 
are  discussed  in  the  subsections  that  follow. 

2.4.1  Industrial  Plant  Equipment  (IPE) 

IPE  which  is  being  procured  through  the  MCON  funding  consists  of 
five  generic  items: 

0  Jib  Crane,  floor-mounted,  one  ton 
o  Blast  Cabinets,  walk-in  (quantity  of  two) 

o  Booth,  dry-filter,  powder-spray 


(Text  continues  on  page  6) 


0  Booth,  water  wash,  metal-spray 

0  Booth,  paint-spray 

2. 4. 1.1  Metallizing  Systems 

The  list  of  MCON-funded  IPE  could  oe  improved  bj 
including  a  minimum  of  two  flame-spray  metallizing  systems  (flame-spray  guns, 
.vi"e-feed  reels,  gas-control  manifolds  and  accessories).  It  is  unclear  whether 
the  two  systems  currently  in  use  at  the  Valve  Barge  will  be  transferred  to  the 
Sr.lA:SF)  CC  Shop,  or  if  the  Valve  Barge  will  remain  a  separate  maintenance 
entity.  In  any  case,  the  CC  Shop  will  require  the  presence  of  at  least  two 
■netaliizing  systems  in  order  to  apply  wire-sprayed  aluminum  (one  system  in 
service  with  the  other  as  back-up). 

2.4.1. 2  Powder-Spray  Booth 

The  current  powder-spray  booth  procurement 
specification  does  not  incorporate  any  of  the  lessons  learned  during  the  Pilot 
Powder  Coating  Station  Service  Test  (Ref.  (c))  conducted  between  July  1985- 
February  1986,  The  present  specification  calls  for  a  basic  dry-filter  spray  booth. 
Tms  type  of  booth  slowly  becomes  clogged  with  over-spray  between  filter 
replacements  and  requires  extreme  attention  from  the  operators  in  assuring  the 
filter  cells  are  replaced  at  the  proper  time.  There  is  no  definite  time  schedule 
for  replacing  filter  cells  because  it  is  dependent  upon  use.  The  only  indication 
for  filter  replacement  is  to  regularly  measure  the  booth  air  velocity  or  have  an 
air  plenum-pressure  gage  which  is  connected  to  an  alarm  to  signal  inadequate 
flow.  The  common  dry-filter  paint  arrestor  booths  will  keep  exhaust  air  grain¬ 
loading  levels  below  the  ceiling  limits,  but  can  permit  enough  powder  to  be 
expelled  to  be  a  nuisance  which  is  a  violation  of  most  air  pollution  laws. 

It  is  strongly  recommended  that  the  Navy  install  the  same 
type  of  booth  utilized  in  the  SIMA(SD)  Pilot  Powder  Coating  Station  Service 
Test.  This  booth  had  a  set  of  cyclicly-cleaned  primary  filter  cartridges  and  a  set 
of  final  absolute  filters.  The  dry-filter  cartridge  booth  with  cyclic  air 
bacxflushing  performed  with  no  pollution,  safety  or  maintenance  problems. 
Booths  can  be  designed  with  either  timed  purges  or  plenum-pressure  signaled 
purges.  The  final  absolute  filters  remove  enough  powder  from  the  final  exhaust 
air  that  the  booth  may  be  exhausted  into  the  workspace.  This  saves  in  ductwork, 
building  heating  costs  and  nuisance  pollution  problems.  A  letter  recommending 
tne  installation  of  this  type  of  booth  at  SIMA  CC  Shops  was  forwarded  to 
NAt'SEA  93F23  in  August  of  1987  (Ref.  (d)). 

2.4.1.3  Degreaser,  Curing  Oven  and  Caustic  Dip  Tank 

Two  pieces  of  IPE  that  are  shown  in  the  SIMA(SF)  design 
drawings  (Ref.  (e))  and  Development  Plan  (Ref.  (b))  are  not  funded  under  the 
'.ICON  P-606  contract  and  must  be  funded  under  another  procurement  by 
.NAVSEA  93F.  These  items  are: 


o  Degreaser,  vapor 

o  Oven,  drying 


Based  on  experience  from  SI'.iAfSD)  ‘;nd  SIMA(PH),  it  is 
anticipated  inat  the  cooling  water  system  of  the  degreuser  will  be  a  problem. 
The  vapor  degreaser  provided  to  SIM.A(SD)  under  the  Naval  Regional  Contracting 
'elite."  (NRCC)  Washington  Solicitation  No.  N6d  1 56-86-C-65034  is  design^-'d  vvitl; 
an  open  cooling-water  system.  The  cooling  water  is  utilized  to  re.move  heat 
fro.T;  the  condenser  for  the  oegreaser.  The  cooling  water  requirement  is  7-11 
gp  n.  The  cooling-water  outlet  temperature  is  between  950F  and  IdOop.  This 
same  type  of  degreaser  will  probably  be  provided  to  SIMA(SF).  References  (f), 
g':  and  (h)  prohibit  open  cooling-water  systems  on  equipment  at  shore-based 
activities.  Converting  the  open  cooling  system  to  a  closed  cooling  system  would 
involve  t!ie  installation  of  a  cooling  unit  that  will  cool  the  water  to  oO^F  and 
'eturn  the  water  to  the  vapor  degreaser.  A  recommended  cooling  unit  is  an  air- 
coo. ec  condenser  refrigerant-type  water  chiller  of  20-ton  coolant  capacity.  This 
iC'crmation  was  provided  to  N.AVSEA  93F  through  References  {')  and  (j).  The 
chiller  would  cost  approximately  $18,000. 

The  oven  specified  (Grieve  Corporation,  Model  333)  will 
not  be  of  any  significant  benefit  to  the  Shop.  Its  interior  dimensions, 
35’'x36’'y36",  are  too  small  for  many  ship  componeius.  The  fact  that  it  is  listed 
as  ft  drying  oven  indicates  that  it  was  sought  tor  paint  drying  and  not  for  curing 
powder.  Powder  coating  shows  much  promise  in  being  a  replacement  for  painting 
on  components  which  can  be  removed  from  a  ship  (Ref.  (c)).  There  is  not  enough 
shop  floor  space  for  both  ovens.  Even  though  the  floor  space  for  paint  drying  is 
Iirr.ited,  the  small  drying  oven  should  be  deleted.  Typical  components  which 
"eceive  WSA  and  paint  could  not  fit  in  the  Ihree-cubic-foot  interior,  such  as 
watertight  doors  and  portable  stanchions. 

It  is 'strongly  recommended  that  a  larger  oven  be  procured 
and  installed  at  SIMA(SF).  The  oven  that  has  beer,  recently  installed  at 
SIM.A'PH)  is  of  correct  interior  dimensions  (7'H  x  8'W  x  12'D).  This  oven  is  large 
enough  for  common  powder-coated  components  such  as  fog  applicators  and 
stowage  lockers.  It  is  a  special  walk-in  oven  manufactured  by  the  Grieve 
Corporation  for  the  U.S.  Government,  purchased  under  Contract  N00600-86-C- 
1519.  This  is  the  type  of  oven  required  for  the  SIM.A(SF)  CC  Shop.  .A  fume- 
exhaust  system  will  not  be  required  for  powder  coating,  but  will  be  necessary  if 
the  oven  is  to  be  used  for  degreasing  porous  castings.  The  improperly  specified 
oven  costs  approximately  $2,220.  The  correct  oven  will  cost  approximately 
$.30,000, 

An  item  that  is  not  currently  included  for  installation  in 
‘be  SIMA(SF)  CC  Shop  is  a  caustic  dip  tank.  This  piece  of  IPE  would  play  a 
crucial  role  in  improving  Shop  throughput  when  processing  ship  components  that 
have  partially  degraded  zinc  or  aluminum  coatings.  Old,  deteriorated  aluminum 
or  zinc  coatings,  applied  by  thermal  spray  or  hot  dip,  are  difficult  to  remove  by 
abrasive  blasting.  Caustic  solutions  are  extremely  efficient  at  removing  these 
damaged  coatings.  If  no  caustic  dip  tank  in  the  SIMA  facility  has  a  schedule 
permitting  use  by  the  CC  Shop,  then  a  tank  should  be  procured.  An  agitated  tank 
sim.llar  to  RAMCO  Model  CM72  (69"x36"x27"  workspace)  could  handle  four 
watertight  doors  simultaneously.  This  lank  would  cost  approximately  $18,000. 


Suncrous  small  pieces  of  equipment  are  currently  listed  as  minor 
-en^e  items.  These  can  be  grouped  in  the  categories  of: 

0  Cleaning  Gun,  solvent-type 

0  Fire  Extinguishers,  Halon-type 

o  Paint  Spray  Hoods,  canvas 

0  Workbenches 

o  Cabinets 

o  Shelving 

o  Drum  Cradles 

o  Pallet  Racks 

0  Paint  Mixer 

0  Paint  Spray  Guns,  air-pressure  type 

o  Paint  Spray  Guns,  airless 

0  Air  Purifiers 

0  Spray  Gun  Accessories 

0  Turntable 

0  Stool 

o  Hydraulic  Cranes 

o  Eyewash  Station,  emergency 

The  emergency  eyewash  stations  are  funded  under  MCON  P-606  and 
are  being  installed  throughout  the  SIMA(SF)  facility.  All  other  minor  expense 
equipment  will  be  provided  through  another  procurement  by  NAVSEA  93F. 

Items  which  are  noticeably  absent  from  the  list  are  electrostatic 
powder-spray  systems  and  quality-assurance  equipment. 

2.4.2.1  Electrostatic  Powder-Spray  System 

The  Nordson  D-1  and  the  Randsburg-Gema,  Type  701,  are 
good  powder  application  systems  and  should  be  procured  for  the  SIMA(SF)  CC 
Shop.  The  Nordson  system  proved  its  advantages  for  large  surfaces  and  the 


jema  system  had  advantages  for  more  complex  geometries  H^ef.  (c)).  At  a 
m.nimurn,  two  systems  should  be  procured.  Two  of  the  same  systems  may  be 
beneficial  for  maintenance  -easons,  however  both  systems  were  found  to  be 
extre'nely  durable  and  required  very  little  maintenance.  Two  different  systems 
could  better  handle  the  wide  range  of  components  and  therefore  it  is 

"ecommiended  that  one  Nordson  D-1  and  one  Randsburg-Gema  Type  701  system 
be  procured  for  the  SI.\IA(SF)  CC  Shop.  Although  unlikely,  sufficient  spare  parts 
for  each  should  be  maintained  to  avoid  any  possible  downtime  due  to  breakdown. 

2. 4. 2. 2  Quality- Assurance  Equipment 

Proper  quality  control  of  the  VVSA,  painting  and  powder- 
coating  processr  require  the  use  of  quality-assurance  (QA)  equipment.  This 
equipment  should  include: 

o  Two  Dial  slicrom eters  (Fowler  MT-52-550-005) 

0  Ten  Wet  Film  Thickness  Gages  (GARDCO  10-80 

mils) 

o  Two  Magnetic  Dry  Film  Thickness  Gage  (Mikrotest 
FM) 

c  Two  Eddy-Current  Dry  Film  Thickness  Gage 

(NORDSON  DFG-E2) 

0  One  Sling  Psychrometer  (Taylor  1330-P) 

0  One  Impact  Tester  (GARDCO  5510) 

o  Two  Pull-off  Magnetic  Dry  Film  Gages  (Elconieter 
157) 

0  One  .Adhesion  Tester  (Elcometer  106/4) 

o  One  U.S.  Standard  Testing  Sieve,  16-mesh 

(McMaster-Carr  328K13) 

2.4.3  Permit  Requirements 

The  vapor  degreaser,  caustic  dip  lank,  abrasive  blast  modules,  flame- 
spray  booth,  paint-spray  booth,  powder-spray  booth  and  curing  oven  will  require 
permits  to  operate  from  the  local  air  pollution  control  authority  and  possibly  the 
Regional  Department  of  Health.  Assistance  has  been  provided  to  the  Bay  Area 
.Air  Quality  .Management  District  in  the  form  of  paint  usage  rates,  coating  types 
and  volatile  content.  Upon  IPE  manufacturer  designation,  ISA  will  assist  with 
the  application  for  permits  as  required  through  the  Western  Division  Naval 
Facilities  Engineering  Command. 


2.5  IPE  PLANNED  MAINTENANCE  SYSTEM  (PMS) 


The  estabiishment  of  a  CC  Shop  at  a  SIMA  requires  the  installation  of  IPE 
unique  to  the  application  of  CC  coatings.  The  uniqueness  of  this  IPE  to  a  CC 
Shop  presents  a  inaintenance  problem  to  SIMA  personnel  in  that  the  equipment  is 
ne'A  and  unfamiliar  to  the  maintenance  personnel.  In  order  to  reduce 
unnecessary  equipment  downtime  directly  related  to  poor  preventive 
maintenance  and  improper  equipment  operation,  a  CC-Shop  PMS  and  Equipment 
Operating  and  Sequencing  System  (EOSS)  should  be  developed  for  the  equipment 
being  installed  at  SIM.\(SF). 

It  is  recommended  that  the  development  of  CC  Shop  PMS  begin  as  soon  as 
the  IPE  procurements  are  finalized  and  manufacturer's  technical  information 
becomes  available.  ISA  is  currently  developing  the  PMS  and  EOSS  for  SIMA(PH) 
and  will  utilize  the  validated  SIMA(PH)  systems  as  guidelines  to  develop  the 
Sr.lA(SF)  PMS  and  EOSS. 

2.6  CC-SHOP  CONSUMABLES 

The  CC  Shop  will  require  the  purchase  of  numerous  consumables,  including 
masking  materials,  abrasive  grit,  metal-spraying  materials,  paints  and  thinners, 
clothing  and  safety  equipment,  powder  coatings  and  fasteners.  Appendix  A 
includes  a  preliminary  list  of  the  consumables  required  with  recommended  initial 
stock  quantities,  consumption  rates,  and  national  stock  numbers  or  possible  open- 
purchase  sources.  The  required  consumables  for  the  SIMA(SF)  CC  Shop  were 
determined  utilizing  projected  port  loading  and  data  from  the  SIMA(SD)  Pilot  CC 
Shop  Service  Test  (Ref.  (m)).  When  purchasing  items  not  available  in  the  Navy 
Supply  System,  the  Supply  Department  for  SIMA(SF)  is  encouraged  to  check  area 
blanket  purchase  agreements  (BPA)  and  qualified  product  lists  (QPLs)  from 
NAVSEA. 


Sample  DD1149  Forms  are  contained  within  Appendix  A  to  illustrate  the 
cor.  cvj..  ,ii>-''ner  to  order  fasteners  which  are  not  in  the  Navy  Supply  System. 
Thes  .oners  are  made  of  316  stainless  steel  (SS)  or  ceramically-coated  (MIL- 
C-8l7Cit-.  S.^.E  Grade  2  carbon  steel  fasteners.  Sample  procurement 
specific ’tiens  for  purchasing  powder  coatings  and  abrasive  grit,  utilized  by 
SIM.A(Phj,  are  also  provided.  These  procurement  specifications  will  be 
forwarded  to  NAVSEA  0.5M1  for  review  and  approval. 

2.7  MANNING 

Based  on  the  SIMA(SD)  Pilot  CC  Shop  Service  Test  (Ref.  (m)),  projected 
port  loading,  recommended  IPE  and  current  CC  availability  policies,  the 
recommended  CC  Shop  manning  for  the  SIM.A(SF)  CC  Shop  is  given  in  Table  2-1. 


Table  2-1 


Recommended  SIMA(SF)  CC  Shop  Manning 


FUNCTION 

QUANTITY 

Shop  Supervisor 

1 

Assistant  Supervisor 

1 

QA 

1 

Supply 

1 

WSA  Production 

10 

Powder  Coating 
Production 

4 

Installation  Kit 

2 

Total 

20 

The  ten  WSA  production  technicians  are  involved  with  all  aspects  of  the 
process  including  degreasing,  masking,  abrasive  blasting,  metal  spraying  and 
painting.  The  four  powder-coating  production  technicians  are  involved  with 
degreasing,  masking,  abrasive  blasting  and  powder  application.  Any  changes  in 
IPE,  port  loading  or  availability  policies  will  require  reevaluation  of  the  manning 
requirem  ents. 


2.8  TRAINING 

2.8.1  CC  Shop  Technician  Training  Course 

The  CC-Shop  Technician  Training  Course  Instructor  Guide  was 
developed  by  ISA  and  reviewed  by  NAVSEA,  as  reported  by  Reference  m.  This 
course  was  needed  for  CC  Shop  personnel  because  of  their  inexperience  in  the 
aspects  of  marine  corrosion,  NAVSEA's  approved  CC  methods  and  processes  and 
the  equipment  associated  with  the  application  of  these  CC  systems.  The 
objective  of  this  training  program  was  to  enable  CC  Shop  personnel  to  apply  the 
CC  coatings,  to  provide  CC  technical  assistance  to  other  SIMA  Shops  and  tended 
ships  and  to  become  certified  in  accordance  with  the  standards  governing  the  CC 
system  application.  In  addition  to  the  Instructor  Guide  of  the  CC-Shop 
Technician  Training  Course,  COMN AVSURFPAC  N4I  recognized  the  requirement 
that  a  Student  Workbook  is  required.  The  Student  Workbook  will  provide  the 
student  with  a  place  to  take  notes  and  serve  as  a  ready  reference  for  use  after 
the  course  is  completed.  This  Student  Workbook  has  been  developed  as  reported 
by  Reference  3f  and  has  been  incorporated  into  the  CC  Shop  Technician  Training 
Course. 


The  initial  CC  Shop  personnel  to  receive  the  CC-Shop  Technician 
Training  Course  shall  be  the  SIMA(PH)  Technicians  in  October  1987.  The 
validation  of  the  CC  Shop  Technician  Training  Course  shall  occur  during  this 
training  and  all  changes  to  the  course  developed  during  the  SIMA(PH)  training 
shall  be  incorporated  and  published  by  .March  1988.  It  is  recommended  that  the 
validated  CC-Shop  Technician  Training  Course  be  conducted  prior  to  CC-Shop 
operation  once  the  IPE  is  installed. 

CO.MN AV'SURFPAC  N41  recognized  the  requirement  that  a  Student 
Workbook  is  required  in  addition  to  the  Instructor  Guide  of  the  CC-Shop 
Technician  Training.  The  Student  Workbook  will  provide  the  student  with  a  place 
to  take  notes  and  serve  as  a  ready  reference  for  use  during  and  after  the  course 
is  completed.  The  Student  Handbook  has  been  developed  and  has  reported  by 
Reference  (p).  The  validation  of  the  Student  Workbook  shall  occur  during  the 
training  of  the  SIMA(PH)  Shop  Technicians  scheduled  for  October  1987. 

2.8.2  CC  Shipboard  Training  Course 

In  addition,  COMN AV'SURFPAC  N4I  recognized  the  importance  of 
training  S/F  personnel  in  the  use  of  CC  systems,  repair  of  the  CC  coatings  and 
proper  installation  of  the  coated  equipments  onboard  the  ship.  The  validation  of 
the  shipboard  training  program  shall  occur  during  the  first  quarter  of  Fiscal  Year 
1988  onboard  ships  homeported  in  Pearl  Harbor  and  San  Diego.  The  validated 
Shipboard  Training  Course  shall  be  published  by  March  1988. 

2.9  PROCESS  INSTRUCTIONS 

2.9.1  Draft  WSA  Process  Instruction 

As  required  by  paragraph  5.3.1  of  Reference  (q),  a  Naval  activity 
must  submit  a  written  procedure  to  be  utilized  in  the  application  of  WSA  at  that 
activity  for  approval  prior  to  WSA  application.  Appendix  3  contains  the  Draft 
Process  Instruction  recommended  to  be  utilized  by  SIMA(SF)  for  WSA 
application.  Appendix  B  has  been  developed  utilizing  Reference  (d)  for  the 
equipment  to  be  installed  at  SIIVIA(SF).  It  is  recommended  that  Appendix  B  be 
forwarded  to  NAVSEA  05M  for  approval  prior  to  WSA  production.  When  DoD- 
STD-2138  is  revised,  ISA  will  coordinate  with  NAVSEA  05M1  to  develop  a  revised 
process  instruction  for  WSA  application  at  SIMA(SF). 

2.9.2  Draft  Powder  Coating  Process  Instruction 


Although  no  U.S.  Navy  or  DoD  Standard  exists  for  the  application  of 
powder  coatings  on  shipboard  components,  a  draft  Powder-Coating  Process 
Instruction  has  been  developed  for  the  SIMA(SF)  CC  facility.  Appendix  C 
contains  the  recommended  Draft  Process  Instruction  for  powder  coating 

application  at  SIMA(SF)  developed  by  ISA.  It  is  recommended  that  Appendix  C 
be  utilized  as  the  governing  document  for  the  application  of  powder  coatings  at 
SIMA(SF)  until  further  guidance  is  promulgated  by  NAVSEA  05M.  It  is 

recommended  that  ISA  coordinate  with  NAVSEA  05M1  to  develop  a  DoD 

standard  for  the  application  of  powder  coatings  and  revise  this  process 

instruction  accordingly. 


2.10  CC  WORK  PACKAGE  IMPLEMENTATION  AND  DOCUMENTATION 


ISA  is  currently  developing  and  analyzing  the  use  of  Ship  Class  Master  Job 
Catalogs  (MJCs)  for  CC  Work  Package  implementation.  CC  work  is  suitable  for 
a  MJC  in  that  (1)  equipments  are  common  to  ships  of  a  class;  (2)  most 
equipments  have  quantities  exceeding  50;  (3)  each  equipment  receives  the  same 
recommendation  regarding  CC  coating  and  installation  kit. 

A  draft  CC  MJC  has  been  developed  for  the  AO  177  Ship  Class.  This  MJC 
Will  be  utilized  by  the  USS  WILLAMETTE  (AO  178)  in  January  1988,  and  closely 
monitored  by  ISA.  Based  upon  the  success  of  the  AO  177  Class  MJC,  MJCs  will 
be  recommended  to  be  developed  for  all  other  ship  classes,  and  should  these 
MJCs  come  into  realization,  it  is  recommended  that  they  be  utilized  at  SIMA(PS) 
for  CC  Work  Package  implementation. 

ISA  has  also  been  assisting  CC  availability  planning  by  developing  CC  Work 
Package  Guides  for  Pacific  Fleet  ships.  Each  Work  Package  Guide  discusses  the 
background  of  the  CC  program,  explains  the  CC  availability  procedures,  provides 
Installation  Kit  Technical  Data  Sheets,  contains  a  detailed  list  of  all  topside 
shipboard  components  recommended  for  CC  services  and  provides  a  method  of 
documenting  CC  work  completed.  Work  Package  Guides  have  been  developed  for 
ships  serviced  in  SIMA(SD)  and  SIMA(PH).  It  is  recommended  that  Work  Package 
Guides  be  developed  for  ships  to  be  serviced  at  SIMA(PS)  prior  to  entering  into 
CC  availabilities  for  CC  Work  Package  planning  and  documentation. 

3.0  SIMA(SF)  CC  SHOP  RECOMMENDATIONS 

The  recommendations  for  improving  the  development  of  a  full-production 
CC  Shop  at  SIMA(SF)  are  summarized  here. 

3.1  CC  SHOP  LAYOUT 

The  recommended  CC  Shop  layout  presented  in  Figure  2-2  should  be 
considered  by  NAVSEA  93F  for  improving  the  production  efficiency  of  the  CC 
Shop.  The  rearrangement  of  powder-spray  booth  and  curing  oven  will  enable 
quicker,  less  inhibited  flow  between  the  two  pieces  of  IPE. 

3.2  METALLIZING  SYSTEMS 

The  CC  Shop  must  have  a  minimum  of  two  metallizing  systems  (flame- 
spray  gun,  wire  feeder,  gas  controls  and  accessories),  one  system  for  use  with  the 
other  as  backup  (or  receiving  PMS).  METCO  lOE  or  12E,  or  MOGAL  TJ-5  are 
applicable  systems. 

3.3  POWDER-SPRAY  BOOTH 

A  cartridge-type  spray  booth  with  cyclic  backflushing  and  high  efficiency 
final  filters  should  be  procured  by  NAVSEA  93F  and  installed  at  the  CC  Shop. 
This  booth  will  provide  safe,  low  maintenance,  pollution-free  service  more  so 
than  the  currently  specified  booth. 


3.4  POWDER-CURING  OVEN 


The  36’'x35''x36"  drying  oven  currently  specified  should  be  replaced  by  a 
7’Hx8’Wxl2'D  powvder  curing  oven.  Even  though  paint  drying  space  is  limited  in 
the  SIMA(SF)  Shop,  the  paint  drying  oven  should  be  deleted.  The  36''x36"x36" 
interior  would  not  be  able  to  handle  even  common  components,  such  as 
watertight  doors  or  portable  stanchions.  The  larger  interior  dimensions  will  be 
required  to  process  the  majority  of  shipboard  components,  such  as  fog 
applicators  and  storage  lockers. 

3.5  VAPOR  DEGREASER  CLOSED  COOUNG-WATER  SYSTEM 

Open  cooling-water  systems  are  prohibited  at  shore-based  activities  and 
therefore  a  20-ton  cooling  capacity  chiller  should  be  provided  with  the  vapor 
degreaser.  This  purchase  should  be  coordinated  by  NAVSEA  93F. 

3.6  CAUSTIC  DIP  TANK 

If  no  other  caustic  dip  tanks  can  be  scheduled  for  use  by  the  CC  Shop,  then 
one  should  be  Installed  within  the  CC  Shop.  An  agitated  tank  with  69"x36"x27" 
interior  workspace  would  be  sufficient  for  the  type  of  components  to  be  cleaned. 
A  rinsing  booth  will  also  be  required. 

3.7  ELECTROSTATIC  POWDER-SPRAY  SYSTEMS 

Electrostatic  Powder-Spray  Systems  (gun,  hopper  and  control  console)  must 
be  procured  by  NAVSEA  93F  for  the  CC  Shop  to  provide  powder-coating 
services.  Two  systems,  the  Nordson  D-1  and  Ransburg-Gema  Type  701  are 
"ecom  mended. 

3.8  QUALITY-ASSURANCE  (QA)  EQUIPMENT 

The  CC  Shop  must  acquire  several  pieces  of  QA  equipment  through 
NAVSEA  93F  in  order  to  maintain  the  quality  of  the  coatings  to  be  applied.  The 
shop  will  require  surface  profile  testing  equipment,  dry  film  thickness  gages  (for 
magnetic  and  nonmagnetic  substrates),  wet  film  thickness  gages,  impact  test 
meter,  adhesion  tester  and  a  sling  psychrometer. 

3.9  IPE  PMS 

Upon  finalization  of  IPE  procurements  and  the  availability  of 
manufacturer's  technical  information,  ISA  will  develop  the  necessary  IPE  PMS 
and  EOSS  for  SIMA(SF). 

3.10  CC-SHOP  CONSUMABLES 

The  preliminary  CC-Shop  consumables  lists  provided  in  Appendix  A.  This 
consumables  list  will  be  updated  by  ISA  after  monitoring  the  operation  of  the 
full-production  CC  Shops  at  SIMA(SD)  and  SIMA(PH)  prior  to  the  start-up  of  the 
SIMA(SF)  CC  Shop. 


3.11  TRAINING 


The  CC  Shop  Technician  Training  Course  must  be  provided  to  CC  Shop 
personnel  prior  to  operation  in  order  to  comply  with  current  policy  governing  the 
c-pplication  of  CC  coatings.  It  is  also  recommended  that  the  CC  Shipboard 
Training  Course  be  provided  to  S/F  personnel  prior  to  a  ship  receiving  CC 
services  from  the  SIMA(SF)  CC  Shop. 

3.12  PROCESS  INSTRUCTIONS 

The  SIMA(SF)  CC  Shop  should  utilize  the  process  instructions  developed  by 
ISA  (Appendices  B  and  C)  for  the  application  of  VVSA  and  powder  coatings, 
'•especti vely.  ISA  will  review  and  revise  these  documents  accordingly  to  ensure 
compliance  with  NAVSEA  guidance.  SIMA(SF)  should  forward  the  revised 
process  instructions  to  NAVSEA  05\I1  for  approval  prior  to  shop  operation. 

3.13  CC  WORK  PACKAGE  IMPLEMENTATION  AND  DOCUMENTATION 

Based  upon  the  success  of  the  AO  177  CC  MJC,  CC  portions  of  ship  class 
MJCs  applicable  to  SIMA(SF)  should  be  developed.  ISA  will  also  develop  CC 
Vvork  Package  Guides  for  all  ships  designated  to  be  homeported  in  San  Francisco 
prior  to  receiving  CC  services  from  the  SIMA(SF)  CC  Shop. 
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APPENDIX  A 
SIMA(SF)  CC  SHOP 
CONSUMABLES 


A.O  SIMA(SF)  CC  SHOP  CONSUMABLES 


A.l  GENERAL  CONSUMABLES  LIST 

/onsLi'nables  necessary  for  the  daily  shop  processes  are  listed  m  raOi«  -\-l. 
r:'.;s  list  incluaes  masking  materials,  abrasive  grit,  paint,  safety  materials, 
po.vde:’  and  door  and  iiatch  fasteners.  The  initial  inventories,  monthly 
esn.'j  option  rate  and  national  stock  number  or  potential  open  purchase  sources 
are  provided  in  Table  \-l. 

A.2  SAMPLE  REQUISITION  FORMS  (DD1149)  FOR  FASTENERS 

Large  quantities  of  CRES  316  fasteners  and  ceramically-coated  mild  steel 
fasteners  need  to  be  purchased  for  installation  kits  provided  by  the  shop.  None 
of  these  fasteners  are  currently  available  through  the  Navy  Supply  System.  In 
orcer  t  o  assist  the  Supply  Department,  the  recommended  fastener  quantities  and 
t>pes  are  provided  in  the  form  of  sample  DDl  Ida's. 

Fasteners  fabricated  from  CRES  316  may  be  obtained  directly  from 

•  endors,  however,  ceramic-coaled  fasteners  will  require  a  two-step  procedure. 
F.rst,  tne  mild  steel  fasteners  must  be  procured,  and  then  sent  to  a  NAVSEA- 
•■:.iar.fied  coating  service  firm  to  have  the  ceramic  coating  applied. 

The  DD-1149's  for  CRES  316  fasteners  are  given  on  pages  A-3  through  A- 
1.. .  '■Lid  steel  fasteners  are  covered  on  pagas  A-31  through  A-42  and  the 
“eq^.'ed  ceramic  coating  on  pages  A-43  through  A-49. 

A.3  SAMPLE  POWDER-COATING  PROCUREMENT  SPECIFICATION 

sample  powder-coating  procurement  specification  is  provided  on  pages 
A-f  ,  ■.•'’•ough  A-53,  This  document  was  utilized  at  SIMA(PH)  due  to  no  approved 
DcL  standard  in  existence  governing  powder  coalings  for  Naval  CC  applications. 

SAMPLE  AMENDMENT  OF  SOUCITATION  FOR  ABRASIVE  GRIT 

*  _ (ALUMINUM  OXIDE) 

•aluminum  oxide  is  required  by  DoD-STD-2138  (Metal-Sprayed  Coatings  for 
fD"'osion  Protection  .Aboard  Naval  Surface  Ships)  for  anchor-tooth  blasting.  The 
gr.t  must  meet  M1L-A-21380B.  The  abrasive  grit  standard  does  not  state  the 
Ti  jst  oeneficial  mesh  size  for  the  WSA  or  powder-coating  processes,  nor  does  it 
requ."e  that  it  be  virgin  abrasive.  The  proper  forms  for  amending  the 
specif. cation  are  given  on  pages  A-54  through  A-56.  These  particular  samples 
huve  been  utilized  in  SIMA(PH). 
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accordar.re  the  attached  specifications. 


1 :  1  0  r 

Ouan  t 

1 1  V 

•Cost 

•Total 

Per  Lb. 

Cost 

Hace  Grey 

1300 

1  bs 

12.70 

S4360 . 00 

d 

550 

lbs 

i4 . 65 

S2557 . 50 

Wh  1 1  e 

900 

1  'os 

r3 . 05 

S2745 . 00 

■f  e  1  low 

250 

1  bs 

55.95 

51487 . 50 

Flat  Black 

900 

lbs 

S3 . 00 

S2700 . 00 

(•Prices  furnished  by: 

International  Paint  Powder  Coatings 
tOOo  Antoine  Drive 
Houston,  Ta, , 77292-4224 
•.-900-23i-8G44) 

Furnished  with  the  powders  should  be  the  following: 

1.  Material  Safety  Data  Sheets:  The  contracting  activity 
shall  be  provided  a  material  safety  data  sheet  (MSDS)  at  the 

ime  'of  contract  awai-d .  The  MSDS  is  OSHA-20  and  is  found  in  FED 
TD  313  The  MSDS  shall  be  included  with  the  shipment  of  the 
materia,  covered  by  this  procurement. 

2.  Aoblication  Instructions:  Application  and  curing 
instructions  shall  be  included  with  the  shipment  tf  the  material 
covered  by  this  procurement. 

Packaging  requirements: 

Powders  shall  be  packaged  in  heavy  duty  plastic  bags,  and 
the  plastic  bags  packed  in  cardboard  boxes  with  cardboard  stif¬ 
feners,  sufficiently  sealed  to  protect  the  contents  from  the 
environment.  Sice  of  packaging  required  is  50  lbs.  Each  package 
shall  be  marked  with  the  following  precautionary  marking  (or 
equivalent): 

'DO  N'OT  STOEE  AT  TEMPEKATUEES  ABOVE  27  *•0  (30  “F)  * 


A;50 


?owd;?.;j  z?:vv  z:?.  coatix-g  purposes 


Gescr  :  p  r.  :  Each  color  of  powdered  epoxy  coaopr.g  rr,acer:al  sr.al  1 
be  fine  powder  r^hat.  i3  suitable  for  application  to  abrasive 
blasted  steel  and  aluminum  by  established  commercial  powder 
coatin.g  methods.  Each  color  of  powder  shall  be  a  o  ne  -  co  mconen  t 
ccmpour.ded  material  that,  requires  no  blending,  mixing,  or,' 
addit'ion  of  any  other  compounds  to  melt.  fuse,  and  subsecuently 
cure  to  form  a  coating  when  applied  to  a  piece  o:  .metal  and 
heated.  The  coating  thus  formed  .must  be  able  to  meet  all  the 
recui  re.men  1 3  described  herein.  The  manufacturer  shall  specify 
the  application  procedures,  curing  requirements  and  limitatic.-. s, 
and  health  and  safety  information  necessary  to  assure  optimum 
coating  performance  and  personnel  safety. 


r.ecuirements: 

( 

h'GTE :  Where  coated  test  panels  are  referred  to  below,  the  coati.-.g 
sha.l  be  applied  as  follows,  unless  otherwise  noted. 

Test  Panel  Material:  Steel  test  panels  shall  conform  to  A2T.'<1 
A  3515-60,  cold  roiled  sheet  (commercial  quality)  ,  non  copper- 
bearing-.  matte  finish  (exposed),  not  oiled,  with  min  1. mum  dimen¬ 
sions  of  1/8"  by  0*  by  4".  Aluminum  test  panels  shall  conform  to 
AST.Y  3  T09-io.  alloy  5036.  temper  HI  16,  mill  finish  with  one 
bright  side,  flat  sheet,  with  minimum  di.mensions  of  i/8'  by  5' 
by  A',  and  no  other  special  tests  or  inspections,  required. 

Surface  Preparation:  Panels  sh.all  be  solvent  washed  in  a 
;:i  mixture  (by  volume)  of  xylene  and  isopropanol.  rinsed  i.n 
clean  solvent,  and  dried.  The  entire  panel  shall  be  abrasive 
blasted  to  near  white  metal  (SSPC-SP- 10)  .  with  an  anchor  tooth 
profile  of  2,0  to  3.0  mils,  using  any  suitable  equipment  and 
abrasive  blasting  material.  After  blasting,  the  panels  shall  be 
cleaned  using  clean,  dry,  oil  free  compressed  air  or  a  vacuum. 

Coating  Application:  Coatings  shall  be  applied  to  one  side 
of  the  panel  in  accordance  with  manufacturer’s  instructions .  to  a 
cured  dry  film  thickness  .of  8-12  mils. 

Toxicity:  The  material  shall  have  no  adverse  effect  on  human 

health  when  used  according  to  provided  instructions  and  for  its 
intended  purpose.  There  shall  be  no  lead,  chromate  or  cad.mium 
pigments,  nor  any  other  human  carcinogenic  or  suspected  human 
carcinogenic  compounds.  Waste  powder  and  removed  coating  shall 
be  non-toxic  and  capable  of  being  disposed  of  in  a  public 
landf ill. 


2.  Fil.m  Properties:  The  powder  coating  shall  be  capable  of 
attaining  a  cured  dry  film  thickness  of  3-12  mils  in  no  .more 
than  two  coats,  The  coating  shall  be  smooth,  ever,  and  free 
of  runs,  sags,  streaks,  or  other  imperfections. 


3  . 

r 

AST 

o.n 


Adhesion:  Prepare  2  steel  test  pe.nels  and  2  a 

els,  T  -j  s  t  1 ^  c  c  :■  r  d  a  r.  c  e  w  1  t  r,  : .-. «  p 1  :  e  c  u  r  3  ;  : 
y.  S  33  5  >-83.  The  tost  3  ha.,  be  cor:  ir  mod  1 th 
each  test  panel.  The  average  grade  of  t.he  twe. 


umir.ur.  test 

Mo  \  :  n  ; 

0  e  .  w  :  a  i  .  o £ 
e  tests  Cites 


A  ..R1 


m’js 


han  4  .  5A  . 


'  ze  eraa'er 

4.  Abraaicr.  Res  ;s  ^a.-ice  :  rrepare  4  steel  test  p'ar.els.  either 
disks  4  inches  in  diameter  or  plates  4  inches  square  with 
rounded  corners,  with  a  1/4'  hole  centrally  located  on  each 
panel.  Test  in  accordance  with  the  procedures  of  ASTM  D  40c0-34 
usir.l  a  CS-17  abrasive  wheel,  a  1000  gram  load,  and  a  test  cerio- 
o:  ICOO  cycles.  The  average  weight  loss  per  1000  cycles  for  the 
four  panels  must  be  less  than  50  milligrams. 


Talt  '.‘fater  and  Hvdraulic  Fluid  I.mmersicn  Test:  Prepare 
sides  of  4  steel  test  panels  and  4  aluminum  test  panels,  ea'c 
with  d  1  .me n 3  1  o r. 3  of  6  '  W  x  12'  L  x.  1  / 8  '  D  .  I .m.me r s e  half  the 
length  of  2  steel  and  2  aluminum  panels  in  substitute  ocean 
water  made  in  accordance  with  AST.M  D  114  1-36  (without  heavy 


pane i s 
;  e  half 


.metaj 


! mme rse  half  the  lengtl 


otner  2  stee. 


aluminu.m  panels  ir.  petroleum  based  hydraulic  fluid  in  accord: 
with  MIL-H-5606E.  Both  substitute  ocean  water  and  hydraulic 
fluid  shall  be  maintained  at  70 ^  o^F.  After  72  hours  of 
immersion,  the  coating  shall  not  have  blistered,  softened,  o: 
disbonded  in  any  way.  Discour^^t  any  coating  defects  which  oc: 
within  1.2'  o:  the  plate  edge. 


6.  Salt  uorav  Resistance:  Prepaire  2  steel  test  panels  ar..c  2 
aluminum  test  panels  as  described  at  the  beginning  of  this 
specification.  Scribe  the  panels  in  accordance  with  the  pro¬ 
cedures  cf  A3TM  D  1654-79a.  Expose  the  panels  to  salt  spray 
in  accordance  with  the  procedures  of  AET.M  3  117-73  lor  1000 
hours.  Evaluate  the  scribed  and  unscribed  areas  according  to 
Procedure  A,  Method  2  (Scraping)  of  ASTM  D  1654-79a.  The  .average 
of  the  four  panel  ratings  of  the  representative  mean  creepage 
from  the  scribe  must  be  greater  than  or  equal  to  4.5,  and  no 
panel  car.  have  a  rating  less  than  4.  The  average  of  the  four 
panel  ratings  of  the  unscnbed  area  must  be  greater  than  or  equal 
to  9,  discounting  any  coating  defects  which  occur  within  1/2  of 
the  plate  edge. 

7.  Hardness  :  Prepare  1  steel  test  -panel  as  .described  at  the 
beginning  of  this  specification.  Determine  the  Scratch  Hardness 
at  5  random  places  on  the  panel  in  accordance  with  the  procedures 
of  ASTM  D  3303-74.  The  average  of  the  5  determinations  shall  be 
recorded  as  the  hardness  and  the  hardness  must  be  a  minimu.m  Of  -. 
2H. 

8.  Impact  Resistance:  Prepare  4  steel  test  panels  in  accordance 
with  the  dimensions  and  procedures  of  this  spec; f ication ,  except 
apply  the  coating  8-10  mils  thick,  Using  a  0.625  inch  in- 

j _ _  _ _  < _ _ e _ _  <>v 


i.mpar  t 


■  r  :  s  tance 
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9 .  Over 

b  a  k  e 

Stab 

3  U  S  t.  3l  i  n 

a  1  ov 

w  1 1  h  0  u  t 

lira 

10 .  Col 

c  r  : 

View 

with  a  1 

1  g  h  t 

s  o  u  r ' 

D  1729. 

The 

c  t;  r  e  ■ 

STD  595 

c  0  1 0  r 

chi 

3  n  a  .  .  oe  a  d  .  e 


: ty :  The  powder  coating 
bake  (wi^h  respect  to  time,  not  temperature / 
on  or  any  reduction  in  per: or man ce  properties 


haze  urey 
Red 

Ye.  low 
~lat  Black 
Wh  1 1  e 

Gloss:  Prepare 

at  the  beginning  o' 


in  artificiaji  daylight 
.  paragraph  5.  1.1.2  o:  ASTM 


FED-STD-395-25270 
~E:-BT:'-  595-21  105 
FZD-STD-595-2353.9 
FZG-STT-555-37033 
?ZD-STD-595-27375 

1  steel  or  aluminum  test  panel  as  described 
;his  specification.  Determine  the  gloss  of 


each  cclor  of  powder  in  accordance  with  the  procedures  of  ASTM  D 
5  23,  using  a  60'^  geometry.  The  mean  specular  gioss  reading  tor 
rfd!  yellow,  white  and  haze  grey  shall  be  a  minimum  of  40  and  a 
maximum  of  100;  and  flat  black  shall  be  a  minimum  of  0  and  a 


maximum  o: 


She 
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The  shelf  life-of  the  uncured  resin  shall  not 
an  one-year  from  the  date  of  manufacture  when  stored 


->.1 1  e 


12  _ 
be  less  _ 

in  original  unopened  containers  below  90*F  and  507.  relative 
humid  1 ty  . 


amendment  of  solicitation/modification  of  contract 
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"^\J'S»-!ON/Pow>_^aScR6.Q  no  t  PPC-C-C 

221/7006/6045  i  605) 

CiMiNiSTCatO  0  '1  f  oth«r  'han  /  fern  6  > 


REGIONAL  CC'TTRACTE.'G  OERAEOMENT  I 

^G^.VAL  SUPPLY  OUTrL?,  -  ^ 

3CX  200 

PEARL  rlARSCR,  rlAWAII  56£6j-5300 


S  NAME  AND  ADDSESS  OE  -  DNTBAC''OR  i.Vo  ,  tcrrmi  county.  Stale  and  ZIF  Code! 


9A.  AMENOVENT  OE  SO  L  .  C  ■' T  A  T  I  O  N  NO 


M00604-37-R-004 1 


!  98.  DATED  tSEE  ITEM  1  II 


87  Mar  13 


I  iOA.  MODIFICATION  OF  CON  T  B  ACT/O  R  DEB 

I  NO, 


I  lOB.  DATED  (SEE  ITEM  131 


iFAClLlTY  CODE  I 


11  This  ITEM  only  applies  to  amendments  of  solicitations 


'■'■e  aoove  ''umoe'ea  joncitation  ,5  amenoeo  ai  Ml  form  m  Item  14  The  nour  and  date  soecifieo  for  receiot  of  OtTerj  !  I  :s  antenaeo. 


“e's  muj!  ac«  no^ieage  receiot  of  mu  amendment  onor  to  the  hour  and  date  specified  in  the  solicitation  or  as  amerced  Ov  one  of  the  following  methods 

1  conv 

;  3v  comoietmg  I  terns  3  and  '5.  and  returning  _±: _ amendment  lb)  0v  acitnowieOging  receiOt  of  this  ameremen  t  on  eecn  cODv  of  the  G'‘er 

.cm.tteo,  3'  c  Bv  seoarate  etter  or  telegram  wmen  includes' a  reference  to  the  solicitation  and  amerCment  numoors  FAILUffE  OF  VOUP  ACKNCWlEOG- 
cNT  -0  3E  PECS  v60  AT  Tng  PLACE  DESIGNATED  FOR  The  RECEIPT  OF  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT 
^  -EJECTION  OF  rOuR  OFFER  If  by  virtue  of  this  amendment  you  desire  to  change  an  offer  already  submitted,  such  change  may  be  made  by  telegram  or 
'ter  orovioed  eac"  reiegram  or  etter  manes  refererce  to  the  solicitation  and  this  amendment,  and  is  received  prior  to  the  opening  hour  and  bate  soecified 


!.  accounting  and  appropriation  data  (Irrtduired) 


13,  This  item  applies  ONL.Y  TO  MOOiFiCATlONSOF  CONTRACTS/ORDERS, 
IT  modifies  the  CONTRACT/OPDER  no  as  described  in  item  14, 


CPOER  IS  ISSUED  PURSUANT,  TO:  ISPeetfy  authontyi  THE  CHANCES  SET  FORTH  IN  iTEm  la  ARE  MADE  in  The  CON- 
J_  tract  ORDER  NO  IN  ITEM  lOA. 


8.  "He  ABOVE  NUMBERED  CONTR ACT/OROER  IS  MODIFIED  To  REFLECT  THE  ADMINISTRATIVE  Changes  (aucfi  aa  efionact  in  Baying  office 
appropriation  date  tic.l  SET  FORTH  IN  ITEM  14,  PURSUANT  TO  TH£  AUTHORITY  OF  FAR  43,103|0). 


C.  This  Supplemental  agreement  is  entered  into  pursuant  to  authority  oF: 


D.  other  'Specify  type  of  modification  and  authority) 


E  IMPORTANT:  Zomracior  CZ]  is  not,  [Z]  is  required  to  sign  this  document  and  return _ copies  to  the  issuing  office. 


,  4,  DESCRiPfiON  OF  amENOMENT/MOOiFICATION  rOrfoniaed  hy  UCr  eecefon  haadtnga,  including  tolicitmtion/con  tract  eufwaet  matter  u/fiere  feoeible  1 


See  Page  No.  2 


Eie«ot  »i  o^o«)<a«d  n«r«in.  Ttrm«  «nd  condition*  ot  tn«  document  r«f»r«nc«d  In  (ttni  9A  or  lOA.  tl  ntrototor*  cn«n9«d,  r«m«in»  uncnan9dd  and  in  full  forca 
and 


_5A.  NAME  AND  ^‘TlE  SIGNER  (Typ^  or  print i 


€A.  NAME  AND  TITLE  OF  CONTRACTING  OFFICER  /Typ^  or  pnntf 


.^8  CONTPACC-oOff^f.  00« 


c  S  .  .  I  .  J  f  . 


SianofuPT  p^pion  nut^ortita  o  ngn  i 


NSN  T540-Oi  152  «070 
»PEv:OUS  EOfT/ON  UNUSABLE 
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Sfricrw’r  o'  Con  rmc  ting 


standard  form  30  (RCv  aj) 

R'asCMiMd  Dy  GSA 

e  aa  f4M  cPff)  53  243  -  •  -  •  ’ 


mat  3"e  3e 


3)  'Z)  Ccce  .  'rsert  :re  contract  tvoe 

iaeiion-at  on  -oce  ‘mat  accea^s  n  tOe  :  t  e  o  cck  o' 
tos  conti’act  cemc  ~'cc  nac 

')  Pc  3  3C  c  tation  amencrrent,  cnange  O'^oe'",  or 
aom  n  3t:-3:  ,e  change,  me  etfective  cate  snao  ce 
t"'e  ss^e  03’a  m  "'e  a  — element,  cnange  oroer  c 
aom^n  sma:  .e  cnange. 

2;  3  3.^cc  e'^entai  agreement,  the  effective  oa'e 

ana  oe  me  cate  agrees  to  by  tne  contracfng 
cartes 

3  =0'  .3  ~CG  neat  on  issoec  as  an  mitiai  or  connrm- 

"’g  "G'lce  j*  termination  for  the  convenience  ot 
'’'e  Government,  tne  effective  date  and  the  moo.- 
heat. on  numcer  of  the  confirming  nonce  snail  be 
me  same  as  me  effective  date  and  modification 
nomcer  of  the  'mtiai  notice. 

4)  Per  a  "^od  *  cation  converting  a  termination  for 
default  to  a  termination  for  tne  convenience  of 
tne  Government,  the  effective  date  shall  be  the 
same  as  t^e  effective  date  of  tne  termination  ‘or 
default. 

'5)  For  3  mod  ‘  cation  confirming  the  contracting 
c^icer's  oeterm.mation  of  tne  amount  due  m 
sett'ement  of  a  contract  termination,  the  effec¬ 
tive  date  sn.aii  oe  the  same  as  the  effective  date  of 
tne  initial  decision. 

irem  5  (Issued  3y).  Insert  the  name  and  address  of 
tne  issuing  o^ice,  if  applicable,  insert  the  appropriate 
ssuing  office  code  m  tne  code  block. 

0)  item  3  ''Name  and  Address  of  Contractor).  For  modi- 
hcat  ons  to  a  contract  or  order,  enter  the  contractor's 
name,  address,  and  code  as  shown  m  the  original  con- 
mact  or  orae'',  unless  changed  by  this  or  a  previous 
mod'hcation. 


i2)  Accounting  c:ass.‘  cat  cn 

\'e!  oecrease  S 

\OTE  If  mere  ai'e  cnanges  to  r-^u  t  c  e  a:;:.-'' 
cassificaticns  tnat  ca'^not  ce  ciaceo  ''  c  c;<  ‘2 
nsert  an  aster  sk  and  me  /^cos  "See  ern't'^^at 
sneer" 

ig)  ' tem  13  Check  aocr^of  a'®  *c  n-'.---- 
v/pe  or  modihcation.  Insert  r-.  :c!"escc"G 
oiank  tne  authority  unde:"  An  c''  "'e  ""oa;'  cat  ; 
■ssued.  Check  wnet^er  or  net  cc'^'mctm  "^^st  t 
f'iS  oocument  iSee  i^AF  43  ‘23  ) 

(h)  Item  14  iDescnotion  o‘  Amenom.ent.t'v’co  ‘  cat  c" 

(1)  Organize  amendments  or  modificat  cns  ^noe-  t''e 
aopropnate  Uniform  Contract  r^or.^at  'oC=' 
section  headings  from  the  apoiicaoie  soiic.taticn 
or  contract.  The  UCF  table  of  contents*  ncwevei", 
shall  not  be  set  forth  m  tms  document. 

(2)  Indicate  the  imoact  of  the  modification  on  tne 
overall  total  contract  orice  by  inserting  one  of  me 
following  entries; 

(i)  Total  contract  price  increased  by  S 

(ii)  Total  contract  price  decreased  by  $  .  .  . 

(ill)  Total  contract  price  unchanged. 

(3)  State  reason  for  modification. 

(4)  When  removing,  reinstating,  or  adding  funds, 
identify  the  contract  items  and  accounting  ciassi- 
ficat.ons. 

(5)  When  the  SF  30  is  used  to  reflect  a  determination 
by  the  conmacting  officer  of  the  amount  due  m 
settlement  of  a  contract  terminated  for  the  con¬ 
venience  of  the  Government,  the  entry  n  Ite.m  14 
of  the  modification  may  be  limited  to  — 


Items  9  'Amendment  of  Solicitation  No.— Dated), 
and  •'Q,  'Modification  of  Contract/Order  No - 
Dates )  Check  the  appropriate  box  and  in  the  corres- 
Doneng  oianxs  insert  the  number  and  date  of  the 
origma  souc  tatiGn,  contract,  or  order. 


(i)  A  reference  to  the  letter  determination,  ana 

(ii)  A  statement  of  the  net  amount  determined 
TO  be  due  m  settlement  of  the  contract. 


‘)  Item  '2  'Accounting  and  Appropriation  Data).  When 
appropriate,  indicate  the  impact  of  tne  modification 
on  eacc  a“ected  accounting  classification  by  inserting 

'  r-  »  «-n'  om*'  Ci- 


(6)  Include  subject  matter  or  short  title  of  souc.ta- 
tion/contract  where  feasible. 
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standard  rOBVI  30  BACK  ;Bev  .O  SJ 


.--•'er.d. nc  .  of  Request  for  Proposals  No.  N'OC  6  1 4-5  ~ -P  - 1 1  41 

ripe  '  ; .  1  ; :  1  Paqes 


Revise  Section  C  -  Descript:  ion/Specificat:  ions  (page  2  of  29)  of  tr.e 
sclioitation  as  follows: 

le le te :  Clause  Cl.l 

Insert:  Cl.l  ITEM  NO.  OCOl 


Aluminum  oxide  aOcasive  shall  conform  to  Military 
Specification,  Abrasive  Materials,  For  Blasting, 
MIL-A-21380B  dated  15  July  1965  with  the  following 
exception : 

1.  Grade  of  mesh  size  shall  be  20-26 

2.  Aluminum  oxide  abrasive  shall  not  be  reclaimed  prior 
to  sale  to  the  Government,  rather  shall  be  virgin 
abrasi ve. 

Ordering  Data 

;a)  Military  Specification,  Abrasive  Materials,  For 
Blasting:  Mir.-A-2l 380B,  15  July  1965 

(b)  IVpe  1/  Grade  -  Mesh  size  20-26 

(c)  900  bags 

(d)  50-lb,  capacity,  multi-wall  paper  sacXs 

(e)  Level  A 
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APPENDIX  B 

DRAFT  PROCESS  INSTRUCTION 

WIRE-SPRAYED  ALUMINUM  (WSA)  FOR  CORROSION  PROTECTION 
NAVSEA  CC  SYSTEMS  1  AND  2 


No.: 


Effective: 


Cancels: 


DRAFT 


PROCESS  INSTRUCTION 
Shore  Intermediate  Maintenance  Activity 
San  Francisco 


TITLE:  WIRE-SPRAYED  ALUMINUM  (WSA)  FOR  CORROSION 

PROTECTION;  NAVSEA  CORROSION-CONTROL  (CC)  SYSTEMS  I 
AND  2 


SECTION:  I 

n 

in 

IV 


EQUIPMENT  V 

MATERIAL 

SAFETY  VI 

QUALITY  CONTROL  VD 


OPERATOR  TRAINING 
AND  CERTIFICATION 
METHOD 
FEEDBACK 


ORIGINATOR: 

APPUCABLE  SHIP  TYPES:  ALL 
REASON  FOR  REVISION: 

APPROVALS: 

DATE 


ORIGINATOR: 

PLANNING: 

REPAIR  OFFICER: 

PRODUCTION: 

SAFETY: 

QUALITY  ASSURANCE: 
ENGINEERING: 


REVIEW:  ANNUALLY  OR  WHENEVER  DOD-STD-21 38{SH)  IS  CHANGED. 

LEADSHO!^  ■  Oi.R  .N  .  . NT uvj..  S*i 71/^ 
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SCOPE: 


The  scope  of  this  process  instruction  covers  the  required  equipment, 
safety,  quality  control,  personnel  training/certification  and 
application  process  (method)  for  applying  wire-sprayed  aluminum 
coatings  (NAVSEA  Corrosion  Control  (cb)  Systems  1  and  2,  for  high- 
temperature  or  low-temperature  service,  respectively).  This  includes 
the  application  of  the  required  paint  coatings  (NA\'SEA  CC  System 
3).  Procedures  are  in  accordance  with  DoD-STD-2i38(SH)  (Ref.  A)  to 
follow  tile  guideline  set  forth  in  the  NAVSE,^  Ship  Class  Corrosion 
Control  Manuals  (Ref.  B). 

REFERENCES;  A.  DoD-STD-2I38(SH),  Metal-Sprayed  Coating  Systems  fo" 

Corrosion  Protection  Aboard  Naval  Ships,  23  November  1981. 

B.  NAVSE.A  Corrosion-Control  Manuals  for  Ship  Classes  AO-177, 
CG-16,  DD-963,  FF-1052,  FFG-7,  LHA-1,  LPD-4,  LPH-2  and 
LST-1179. 

C .  Federal  Occupational  Safety  and  Health  Administration  (OSHA) 
Standards  and  Regulations,  (29  CFR  1910)  Revision  11  March 
1983. 


D.  NAVSEA  S9086-VD-STM-C00/CH-631,  Preservation  of  Ships  in 
Service  (Surface  Preparation  and  Painting),  April  1981. 

E.  National  Fire  Protectior,  Association  (NFPA)  Standard  33,  Spray 
Application  Using  Flammable  and  Combustible  Materials,  1985. 

F.  CC-Shop  Technician  Training  Curriculum  in  the  SQIP  Format, 
iSA(WC)-110,  .April  1986. 

G.  N.AVSEA  0655-.A A-JP A-01 0,  Job  Performance  .Aid  for  ?»letal 
Sprayed  Coating  Systems. 

H.  Naval  Reserve  IMA-7  Training  Program,  Corrosion  Control 
Using  Wire  Sprayed  Aluminum. 

I.  METCO,  Type  lOE  Flame  Spray  Gun  Instruction  Manual. 

J.  MOGUL,  TJ-5  Instruction  Manual. 
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SECTION  I 


EQUIPMENT 


l.I  EQUIPMENT  LIST 

The  h' ;i o.ving  Lst  ’ives  the  process  sequence,  generic  equipment  iescription  and 
•Tianu;‘aci-."er  for  the  equipment  associated  with  the  >VSA  proce:->s  for  SIMA  San 
F  ranci  se.- . 


PROCESS  SEQUENCE 

EQUIPMENT  DESCRIPTION 

Precleaning 

Vapor  Degreaser 

Rougii-Biasting 

Rough-Blasting  Booth 

MO’  X  15'  X  15’) 

Rough-Blasting  and 
Anchor-Tooth  Blasting 

Testing  Sieve,  16-36  mesh 

Anchor-Tooth  Blasting 

Anchor-Tooth  Blasting  Booth 

'  10’  X  10'  X  20') 

■\nciior-Tooth  Blasting 

Dial  Micrometer 

A  ire-Spray 

'W'aterwash  Spray  Booth 
(S'  X  6’  X  12’) 

Aire-Spray 

Wire-Spray  and 

Paint-Spray 

Flame  Wire-Spray  Gun 
Systems  (gun,  manifold,  wire 
spool) 

Dry  Film  Thickness  Gages 

Paint-Spray 

Waterwash  Spray  Booth 
(S'  X  6'  X  20') 

Paint-Spray 

Faint-Spray  Guns 
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SECTION  n 


MATERIAL 


2.1  ALUMINUM  WIRE 

AluTiiriLiiTi  wire  used  for  CC  Systems  1  and  2  shall  conform  to  the  requirements 
set  fortn  ;r.  ''!IL-V\-6712.  The  wire  shall  be  coated  by  the  manufacturer  with  special 
lubricants  to  aid  in  wi^'e  feed  and  minimize  nozzle  wear.  The  lubricants  must  not  foul 
the  recipient  surface  nor  the  sprayed  aluminum  matrix,  leading  to  corrosion  or  loss  of 
adhesion.  The  wire  shall  be  stored  and  handled  carefully  and  uncoil  readily  and  be  free 
of  benas.  Kinks  or  burrs  that  would  prevent  its  passage  through  the  spray  gun. 

2.2  GASES 

Gases  used  for  thermal  spraying  aluminum  wire  shali  conform  to: 

GAS  SPECIFICATION 

Oxygen  BB-0-925 

•Acetylene  BB-A-106 

2.3  ABRASIVE  BLASTING  MEDIA 

2.3.1  Rough  Blasting 

Crushed  garnet  abrasive  blasting  media  with  a  standard  16-mesh  size  shall 
be  used  t:  clean  painted  and  corroded  metallic  surfaces. 

2.3.2  Anchor-Tooth  Blasting 

Aluminum  oxide  abrasive  blasting  media  with  a  standard  16-  36-mesh  size 
shall  be  used  to  provide  anchor-tooth  surface  profile  of  2-3  mils,  when  measured  with 
profile  tape  (Testex  or  equivalent)  during  final  surface  preparation  of  the  substrate. 

2.3.3  Restrictions 


(a)  Abrasive  particles  shall  be  clean,  dry,  sharp  and  free  of  rust  and 
excessive  fines. 


(b)  Abrasive  particles  shall  not  contain  any  feldspar  or  other  mineral 
constituents  that  tend  to  break  down  and  remain  on  the  surface.  Abrasive  particles 
that  have  been  used  for  cleaning  contaminated  surfaces  shall  not  be  used  for  final 
surface  preparation,  even  if  the  abrasive  has  been  screened. 

(c)  Abrasive  blasting  pots  and  hoses  must  be  clean  and  uncontaminated. 
It  13  advisable  to  ''dedicate"  blasting  pots  and  hoses  to  the  anchor-tooth  blasting 
operation. 
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(d)  Prior  to  use,  the  crushed  garnet  and  aluminuni  oxide  grit  shall  pass 
the  folloA'ing  oil  contamination  test: 

(1)  Fill  a  clean  5-ounce  vial  or  bottle  half  full  of  abrasive  particles. 

(2)  Fill  the  remainder  of  the  vial  or  bottle  with  clean  water. 

(3)  Cap  and  shake  the  vial  or  bottle. 

(4)  Inspect  water  for  oil  sheen. 

(5)  If  any  oil  is  observed,  the  abrasive  particles  shall  not  be  used. 
This  test  must  be  repeated  for  each  reuse  of  anchor-tooth  blasting  media. 

2.4  PROCESS  AIR 

Air  compressors  utilized  in  the  abrasive  blasting  and  thermal  spray  process  shall 
furnish  air  which  is  free  of  oil  and  moisture.  The  air  supply  shal'  be  adequate  to 
maintain  a  minimum  pressure  of  75  lbs  per  square  inch  at  the  blast  nozzle.  The  air 
shall  conform  to  the  requirements  of  BB-.A-1034,  with  a  maximum  hydrocarbon  content 
of  O.GOomg  'liter.  Total  maximum  water  content  shall  be  0.3mg/liter  at  20'^F. 

2.5  MASKING  MATERIALS 

An,.  Tiasking  material  that  provides  adequate  protection  of  the  substrate  through 
both  the  abrasive  blasting  and  thermal  spraying  operations  without  causing  substrate 
corrosion  o"  contamination  may  be  used.  Acceptable  masking  materials  include  various 
tapes,  plastic  caps  or  plugs,  hose  sections  and  wood  or  metal  inserts. 

The  masking  tapes  used  are: 

'•i.,  1  '2''  green  duct  tape,  NSN  8315-00-890-9872. 

(o;  2’’  green  duct  tape,  NSN  8315-00-074-5100. 

'c;  Ki-temp  A1  foil  tape  (0.007"  thick,  3/4"  wide  x  36  yd.  per  roll,  Stock  No. 
06004/.  TdF  Division  of  SHR  Industries,  3660  Edison,  Rolling  Meadows,  Illinois  6008, 
'212/  392-8090. 

2.6  CLEANING  SOLVENTS 

Tolaene  conforming  to  TT-T-548  and  Irichloroethane  conforming  to  O-T-620C 
are  approved  cleaning  solvents. 
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WARNING: 


Toluene  is  flammable.  Both  toluene  and  trichloroethane  are 
toxic.  Use  only  in  well^^entilated  spaces.  Do  not  use  near  open 
flames,  blasting,  thermal  spraying  work,  or  sources  of  spcu'ks. 
Do  not  allow  prolonged  contact  with  bare  skin.  Read  and  follow 
precautions  on  container  shipping  labels  before  using  contents. 


2.7  PAINT 

2.7.1  CC  System  1,  High-Temperature  Service 

Paint  applied  to  items  in  service  above  175°?  shall  conform  to  DoD-P- 
24555,  "Paint,  Aluminum,  Heat  Resisting  (650OC)." 

2.7.2  CC  System  2,  Low-Temperature  Service 

Paint  applied  to  items  in  service  below  175°?  shall  conform  to  the 

following; 


2. 7.2.1  Sealer  and  Barrier  Coats 

MIL-P-24441,  "Paint,  Epoxy-Polyamide,  General  Specification 
for,  Type  II",  shall  be  utilized  for  sealing  the  wire  sprayed  aluminum  and  providing 
barrier  protection.  The  paints  shall  be  available  in  primer  green  (Formula  150)  and 
haze  gray  (Formula  151). 

2. 7. 2. 2  Topcoats 

TT-E-490,  "Enamel,  Silicone  Alkyd  Copolymer,  Semigloss",  shall 
be  used  for  haze  gray  topcoats. 

TT-E-489,  "Enamel,  Alkyd",  shall  be  used  for  white,  red,  yellow 

and  black  topcoats. 


DoD-E-699,  "Deck  Enamel,  Formula  20",  shall  be  used  for  deck 
gray  topcoats  on  horizontal  surfaces. 

2. 7.2.3  Thinner 


TT-E-781,  "Ethylene  Glycol  Monoelhyl  Ether,  Technical 
lEGM)";  or  a  50%/50%  mixture  of  butyl  alcohol  (TT-B-846)  and  super  high  flash  naptha 
(MlL-N-15178),  shall  be  utilized  to  thin  the  MIL-P-24441  epoxy  paints. 

2.8  QUALITY  CONTROL 

A  dial  micrometer  is  used  to  measure  the  anchor-tooth  surface  profile  off  of  the 
Press-0-FiIm  tape  (or  equivalent)  that  had  been  applied  to  the  surface.  The  Press-O- 
Film  shall  be  extra  course  and  may  be  ordered  from  Testex,  Inc.,  P.  0.  Box  867, 
Newark,  Delaware  19711. 


SECTION  m 


SATETY 


3.1  GENERAL 

The  primary  responsibility  for  safely  rests  with  the  individual,  non-supervisory 
personnel  who  have  been  assigned  to  perform  the  work.  The  individual’s  skill  level  and 
knowledge  of  potential  hazards  is  the  first  guard  against  unsafe  conditions. 

The  operator's  responsibility  for  safety  is  shared  by  his  supervisor  and  all  higher 
levels  of  management  who  must  ensure  that  the  operator  has  had  the  requisite 
training,  is  provided  sufficient  guidance  and  direction  and  maintains  the  required 
proficiency.  In  addition,  periodic  monitoring  of  all  safety  requirements  should  be 
made  to  assume  they  conform  to  the  applicable  Federal  Occupational  Safety  and  Health 
Adrr.inistration  (OSHA)  Standards  and  Regulations,  (29  CFR  1910)  (Ref.  C).  Particular 
attention  should  be  paid  to  Sections  1910.94,  1910.95,  1910.106  and  1910.107.  Detailed 
safety  information  is  given  in  DoD-STD-2l38(SH),  NAVSEA  S9086-VD-STM-000, 
Chapter  631  (Ref.  D)  and  National  Fire  Protection  Association  (NFPA)  Standard  33 
(Ref.  E.. 

3.2  PRECLEANING  SOLUTIONS  AND  SOLVENTS  AND  THINNING  SOLVENTS 

'Ahen  naval  personnel  use  alkaline  cleaners  or  solvents  for  precleaning,  and 
solvents  for  thinning,  all  applicable  sections  of  NSTM,  Chapter  631,  Section  2,  and  the 
applicable  NAVOSH  Manual  apply.  All  applicable  OSHA  rules  and  regulations  and 
manufacturer’s  safety  instructions  shall  apply  to  other  industrial  activities.  Follow  all 
safety  precautions  given  on  the  shipping  containers. 

3.2.1  Respiration 

Avoid  inhalation  of  all  solvent  fumes  by  the  use  of  proper  ventilation  and 
charcoal  filter  respirators. 

3.2.2  Skin  and  Eyes 

•Avoid  all  solvent  and  cleaning  solution  contact  with  skin.  Wear  gloves 
which  are  imipervious  to  the  liquids  as  well  as  safety  goggles. 

3-3  ABRASIVE  BLASTING  OPERATIONS 

'when  performing  abrasive  blasting,  the  current  NA’V'OSH  Manual  and  Sections 
631-2.272  through  631-2.288  apply.  Never  point  a  blast  nozzle  at  any  part  of  any 
human  body. 

3.3.1  Flammable  Residues  or  Fumes 


Prior  to  any  abrasive  blasting,  items  previously  containing  flammable 
materials  shall  be  purged  of  dangerous  concentrations  and  certified  safe  by  a  Gas-Free 
Engineer  . 
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3.3.2  Grounding 

Blast  hose  shall  be  grounded  to  dissipate  static  charges. 

3.3.3  Protective  Clothing 

Face  shields  with  dust  hoods  or  helmets  with  forced-fed  purified  air  shall 
be  used  tc  protect  the  eyes,  face,  chin  and  neck  from  airborne  particles.  Safety  glasses 
or  goggles  shall  be  worn  by  all  persons  near  any  blasting  operation. 

3.4  COMPRESSED  GASES 

3.4.1  Compressed  Air 

Compressed  air  shall  be  used  at  pressures  recommended  by  the  equipment 
manufacturers.  Compressed  air  shall  not  be  used  to  clean  clothing. 

3.4.2  Compressed  Orygen  and  Acetylene 

3.4.2. 1  Daily  Inspection 

Inspect  all  gas  equipment  daily  for  leaks  and  loose  connections. 

3. 4. 2. 2  Keep  Gas  Cylinders  Safe 

Consider  all  charged  gas  cylinders  as  potentially  dangerous. 
•Always  secure  the  cylinders  to  keep  them  from  toppling.  When  the  cylinders  are  not  in 
use,  shut  off  gas.  Keep  cylinders  away  from  heat.  Any  cylinders  that  are  not  installed 
on  the  manifold,  must  have  their  valve  caps  in  place. 

3. 4. 2. 3  Ventilation 

Before  opening  any  of  the  gas  valves,  always  provide  adequate 
ventilation  of  the  work  area. 

3.5  WIRE  SPRAY  PROCESS 

3.5.1  Manufacturer’s  Recommendations 

Wire  spray  guns  shall  be  maintained  according  to  the  manufacturer's 
recom.miendations.  .^t  least  one  copy  of  each  gun  type's  operating  manual  must  be  kept 
on  file  at  the  Shop. 

3.5.2  Ignition 

Do  not  ignite  the  gun  without  having  the  wire  in  the  nozzle.  If  ignited 
without  the  wire,  a  flame  may  flashback  and  damage  the  gun  and  injure  the  operator. 
Do  not  use  matches  for  ignition.  Use  only  a  friction  lighter,  pilot  light  or  arc  igniter. 
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3.5.3  Personal  Protection 


3. 5. 3.1  Metallic  Poisoning 

Never  permit  metallic  spray  dust  to  enter  the  eyes,  mouth, 
cuts,  sc-atches  or  open  wounds.  After  spraying,  wash  hands  thoroughly. 

3. 5. 3. 2  Flame-Resistant  Clothing 

Flame-resistant  clothing  shall  be  used  and  leather  or  rubber 
gauntlets  shall  be  worn.  The  clothing  should  be  strapped  tightly  around  ankles  and 
wrists  to  prevent  metallic  dust  contact. 

3-5. 3. 3  Hearing  Protection 

Double  hearing  protection  shall  be  worn  by  all  operators  and 
attendant  personnel,  unless  otherwise  specified  by  SIMA  Safety  Department  after  a 
decibel  level  check. 

3. 5. 3. 4  Eye  Protection 

Goggles  or  face  shields  shall  be  worn  for  protection  against  dust 
and  intense  light  from  the  wire  spray  operation.  Flame  wire  spraying  requires  the  use 
of  light  filter  shades  2-4.  Arc  wire  spraying  requires  shades  11-12. 

3. 5. 3. 5  Respiratory 

Filter  masks  shall  be  worn  by  the  wire  spray  gun  operator 
during  spra.-ung  operations.  The  spray  booth  must  be  in  operation  prior  to  gun  ignition. 
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SECTION  IV 


QUALITY  CONTROL 


4.1  PRODUCTION  QUALITY  CONTROL  RESPONSIBILITY 

The  following  inspection  procedures  shall  be  followed  by  the  Shop  Quality 
Control  Inspector  (SQCI)  for  all  wire  sprayed  aluminum  work  accomplished  by  the 
Corrosion  Control  Shop. 

4.2  RECEIPT  INSPECTION  -  A  receipt  inspection  shall  be  accomplished  as  follows: 

Uj  Conduct  a  visual  inspection  to  determine  if  welding,  structural  repairs, 
degalvanizing,  removal  of  prior  WSA  coatings  or  further  disassembly  is  required.  If 
repairs  are  required,  notify  shop  supervisor  so  item  can  be  routed  to  applicable  shop. 
11'  further  disassemibly  is  required,  advise  shop  supervisor  that  further  disassembly  is 
"equired  before  shop  acceptance. 

■b/  Inspect  Ship-to-Shop  Tag  (Enclosure  1)  attached  to  the  item  for 

completeness  and  give  Part  3  to  the  ship’s  representative. 

'c'l  Utilize  a  Production  Control  Record  (Enclosure  2)  for  each  lot  of  similar 
items  on  tne  SIMA  Job  Order.  Assign  a  Production  Control  Number  from  the 
Production  Control  iv'ork  Log.  Enter  this  number  in  the  serial  number  block  of  the 
Ship-lo-Shop  Tag.  The  Production  Control  Number  will  consist  of: 

0  The  letter  designation  of  the  l?vlA. 

0  A  sequential  four-digit  number  beginning  with  0001. 

Example;  For  an  item  that  was  coated  at  SIMA,  San  Francisco,  a 
typical  production  control  number  would  be  S-0001. 

(d)  Attach  a  metal  tag  with  the  Production  Control  Number  stamped  on  it. 
After  the  metal  tag  is  attached,  remove  the  Ship-to-Shop  Tag  and  staple  it  to  the 
Production  Control  Record.  Release  item  for  precleaning. 

(e)  Degreasing  shall  be  conducted  according  to  Section  6.2.1.  Visually  inspect 
the  items  to  assure  that  they  are  free  from  oil  or  grease.  Release  item  for  masking. 

4.3  MASKING  INSPECTION  -  A  masking  inspection  shall  be  conducted  as  follows: 

(a)  Ensure  that  only  high-temperature  flame-resistant  masking  materials  and 
plugs  are  used. 

(o)  Visually  inspect  items  to  ensure  that  all  areas  not  to  be  coated  ("fit  and 
function"  surfaces  and  openings)  are  either  masked  off  or  plugged.  Ensure  masking  is 
tightly  adherent  to  the  substrate  and  to  itself  when  applied  in  multiple  layers.  Refer 
to  Section  6.3  for  proper  masking  of  dissimilar  metal  contact  areas.  Release  items  for 
strip  blasting. 
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4.4  STRIP-BLASTING  INSPECTION  -  A  strip-blast  inspection  will  be  conducted  after 
strip  blasting  as  foUowis: 

(a)  Ensure  that  all  scale,  rust  and  paint  has  been  removed. 

'D;  Ensure  that  all  masked  areas  are  still  intact.  Remask  as  required. 

fc',  Inspect  for  warpage,  cracks,  bad  welds  or  over  blast.  Take  corrective 
action  as  necessary  to  correct  any  discrepancies. 

c;  Take  random  grit-mesh-size  measurements  prior  to  the  first  daily 
product. on  run  and  at  the  end  of  the  daily  production  run.  Additional  measurements 
Tia;,  be  necessary  during  the  day  to  assure  that  the  grit  is  16-36  mesh  in  size. 

4.5  ANCHOR-TOOTH-BLAST  INSPECTION  -  An  anchor-tooth-blast  inspection  will 
be  conducted  after  anchor-tooth  blasting  as  fo’lows: 

(a)  Visually  inspect  and  ensure  that  all  masked  areas  are  still  intact.  Remask 
as  required. 


(bi  Visually  inspect  and  ensure  that  all  areas  of  each  component  in  the  lot  are 
uniform; ly  blasted  to  white  metal  (SSPC-5).  Ensure  that  anchor-tooth-blasted 
comiponents  are  handled  with  clean  cloth  gloves  and  rags. 

I'ci  Measure  the  anchor-tooth  profile  at  a  random  location  on  a  minimum  of 
one  rariGOT.ly-selected  component  from  the  lot.  Use  Press-O-Film  (x-coarse)  and  a 
calibrated  dial  micrometer  thickness  gage  (MITUTOYD  #7326  or  equivalent). 

'd  Ensu'-e  that  anchor-tooth  profile  is  2  to  3  mils. 

16)  Enter  the  profile  measurement,  date  and  time  on  the  Production  Control 
Record,  and  initial  the  Press-O-Film  Tab  and  attach  the  tab  to  Production  Control 
Record. 

fi  Sign  Production  Control  Record  in  Section  4  for  the  Anchor-Tooth  Blast 
Inspection. 


(g;  Ensure  that  the  equipment  operators  are  noting  the  date  and  time  of  their 
process  sequence  completion  on  the  Production  Control  Record. 

'hi  Release  components  to  the  wire  spray  work  station,  ensuring  that  coating 
operation  i5  started  within  four  hours  after  anchor  tooth  surface  preparation.  If  more 
than  15  m  inutes  is  expected  to  lapse  between  the  surface  preparation  and  the  start  of 
the  wire  spray  process,  the  prepared  anchor-tocth  surface  shall  be  protected  from 
mioisture,  contamination  and  fingermarks.  Wrapping  with  clean  paper  will  normally 
prov.de  adequate  protection. 
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4.6  WIRE-SPRAY  INSPECTION 


4.6.1  Pre- Wire-Spray  Process  Checks 

h  Perrriit  wire  spraying  only  when  the  teinperature  of  the  steel  surface  to 
receive  the  WSA  is  greater  than  the  lO^F  (5^0  above  the  dew  point.  Dew  points  shall 
be  tasen  b_v  the  WSA  operators  at  the  beginning  of  each  shift  and  recorded  in  the  CC 
Shop  Dew  Point  Log.  The  check  should  be  repeated  if  any  significant  change  in 
■weatr.er  occurs  (i.e.,  rain  begins).  The  SQCl  should  ensure  that  the  log  is  being  kept 
propc'-i,- . 

io  Daily,  the  SQCI  shall  check  th.e  Bend  Test  Log  kept  by  the  WS.A  operators 
an:  tnat  day's  test  coupons,  to  ensure  that  the  required  process  tests  were  done  before 
starting  'wSA  production. 


4.6.2  Post- Wire-Spray  Inspection 

lA  Ensu"e  that  the  wire-sp'-ay  process  was  sta'-ted  w. thin  four  hours  and 
ivte:  w  inm  six  hours  after  the  anenor-tooth  surface  preparation. 


'v  isually  inspect  the  surface,  ensuring  that  the  coating  is  free  of  blisters, 
;c  cracks. 


Calibrate  the  thickness  gage  (niagnctic  f.ux  type)  before  the  first 
Tieasjre'nents  in  the  morning  and  afternoon,  anc  at  random  times  during  the  day.  The 
caiiorat.in  can  change  due  to  temperature  anc  handling. 

c  the  coating  ttiicknes^  on  each  item  in  the  lot.  Thickness 

Tieasui'ements  will  be  taken  in  at  least  five  random  locations,  including  areas  where 
tne  .te".'.'  gecnetry  changes,  -.uch  as  angles  and  flanges.  Wire-spray  coating 
thiCrines^ev  shall  be: 


c  10-15  mils  for  high-tem.perature  service  (N.AVSE.A  CC  System  1). 

0  F-IO  mils  for  low-lempera'Lure  service  (NAVSEA  CC  System  2). 

Note:  Components  with  coating  thicknesses  below  specifications  shall  receive 

additional  WSA  coats.  Components  with  coating  thicknesses  above  20  mils  shall  be 
reblasted  to  white  metal  and  recoated. 

'e  Sign  Section  6,  WSA  Thickness  Check,  of  the  Production  Control  Record. 
Release  item  to  paint  spraying  work  station. 

4.7  SEALER,  BARRIER  AND  TOPCOAT  INSPECTION 

,An  inspection  of  the  sealer,  barrier  and  topcoats  will  be  conducted  as  follows: 
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4.7.1  Htgh-Temperature  Applications  (NAVSEA  CC  System  1) 

4. 7. 1.1  First  Coat 

Ensure  that  no  more  than  four  hours  has  elapsed  between  the 
wire-sp-a_,  application  and  the  application  of  the  first  coat  (sealer  coat)  of  the  heat- 

resistant  al.minuT:  pa  nt  (DoD-P-24555).  Note:  If  more  than  four  hours  has  elapsed 
since  wire  spraying,  then  it  is  necesj^ary  to  remove  and  reapply  the  WSA. 

4. 7. 1.2  Second  Coat 

Ensure  that  at  least  eight  hours  has  elapsed  since  the 
appl;  ctition  'jf  the  sealer  coat  before  the  second  coat  of  paint  is  applied. 

4.7.2  Low-Temt>eratiire  Applications  (NAVSEA  CC  System  2) 

4.7.2. 1  First  Coat 

Ensure  that  no  more  than  four  hours  has  elapsed  between  the 
w,'e-sp''ay  application  and  the  application  of  the  first  coal  (sealer  coal).  The  first 
coat  ;s  Formula  150  (green  primer)  thinned  by  (volume)  with  added  solvent  (EGM). 

Note:  If  more  than  four  hours  has  elapsed  since  wire  spraying,  then  it  is  necessary  to 
remove  and  reapply  the  WSA. 

4. 7. 2. 2  Second  Coat 

Ensure  that  at  least  eight  hours  but  not  more  than  72  hours  has 
elapse:  oe'.  ween  the  application  of  the  sealer  coat  and  the  second  coat.  Tiie  second 
■'oat  ■:  Oa"":e."  coating  of  full  strength  Formula  150  (green  primer). 

4. 7. 2. 3  Third  Coal 

Ensure  that  at  least  eight  hours  but  not  more  than  7  2  hours  has 
e;ap.'ed  oetween  the  application  of  the  third  coal  and  the  second  coat.  The  third  coat 
i:  a  Darr'er  coating  of  full  strength  Formula  151  (gray). 

4. 7. 2. 4  Fourth  Coat 

Ensure  tliat  a  minimum  of  ^  hours  elapsed  between  the 

appheat;  of  the  third  and  fourth  coats.  The  fourth  coat  is  a  topcoat  of  alkyd  paint 
TT-L-4;1-  or  TT-E-490J  for  vertical  components  or  Formula  20  for  horizontal 

com  pone':  I  s. 

4. 7.2.5  Fifth  Coat 

Ensure  that  a  minimum  of  24  hours  elapsed  between  the 

applicatmn  of  the  fifth  and  fourth  coals.  The  fifth  coat  is  of  the  seme  paint 

formulation  as  the  fourth  coat. 
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4.8  FINAL  COATING  THICKNESS  INSPECTION  ON  ALL  SIMILAR  ITEMS  IN  JOB 
ORDER 

^'a,  Ensure  tha*.  a  minirnurr:  of  24  hours  has  elapsed  since  the  application  of  the 
final  topcoat. 

:d  \  isually  inspect  the  surface  of  each  item,  ensuring  it  is  free  of  holidays, 
cracr.i  or  .'•ucs.  L’ncer  no  circumstances  should  any  green  primer  be  visible. 

■  c.  Measure  the  total  coating  thickness  (with  a  magnetic  type  thickness  gage) 
on  each  item  in  the  Job  Order,  ensuring  that  the  required  coating  thickness  was 
atlamec.  Total  coating  thicknesses  must  be; 

:■  13-18  mils  for  high-te.mperature  service  (NAVSEA  CC  Systemi  1). 

0  17-20  mils  for  lo w-tem.pefature  service  (NA'JSEA  CC  System  2). 

If  an.y-  items  do  not  meet  the  coating  total  thickness  requirements,  but  previously  met 
tne  VVS  ^  tnickness  reQUi"ement.s,  tlien  more  topcoat  paint  .must  be  applied. 

e  When  all  items  in  the  Job  Order  have  the  required  coating  thicknesses,  sign 
Sect.o'  14  Cif  the  Production  Control  Record. 

f  Release  items  to  final  assem.bly  and  packaging  area. 

4.9  FINAL  ASSEMBLY  INSPECTION 

■\  i'.nai  assembly  inspection  will  be  conducted  as  follows: 

a  Ensure  that  all  miasking  and  plugging  material  is  removed. 

Ensure  that,  if  required,  inslallalion  kit  and  instructions  are  complete  and 
ar  ^  attached. 

'c;  Ensure  that  item  is  properly  protected  and  stowed  in  such  a  manner  as  to 
protect  ail  coaled  surfaces  during  transport. 

4.10  ABRASIVE  BLAST  MEDIA  INSPECTION 

Tne  SQCI  shall  be  responsible  for  the  inspection  of  all  new  and  used  abrasive 
blast  media  for  both  the  rough  blasting  and  anchor-tooth  blasting  operations.  The 
actual  inspection  may  be  performed  by  another  assigned  CC  Shop  Technician,  but  daily 
reports  must  be  provided  to  the  SQCI. 

(a  All  new  shipments  of  crushed  garnet  (16  mesh)  and  aluminum  oxide  (16-36 
meshi  must  be  sampled  and  tested  to  assure  that  they  comply  with  restrictions  "A"  and 
"E"  of  Section  2.3.L 

'b.i  The  crushed  garnet  utilized  in  the  rough  blaster  shall  be  checked  at  each 
cycle  through  the  pressure  pot  for  excessive  fines  by  using  a  36  mesh  screen  on  the 
sample  If  excessive  fines  exist  (50%  by  volume),  than  the  media  must  be  replaced. 
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(c)  The  aluminum  oxide  utilized  in  the  anchor-tooth  blaster  shall  be  checked  at 
each  cycle  through  the  pressure  pot  for  excessive  fines  by  using  a  36-mesh  screen  and 
tested  for  oil  contamination  according  to  part  ”D"  of  Section  2.3.3. 
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SECTION  V 


OPERATOR  TRAINING  AND  CERTIFICATION 


5.1  TRAINING 

Si'.'A  CC  Shop  personnel  shall  he  trained  and  certified  for  applying  the  WSA  CC 

Systf^.s  1  and  2.  Course  completion  and  certification  requires  passing  written 

examination  and  applying  the  WSA  coating  to  test  panels  and  test  shapes  in  accordance 
With  DOC-STD-213S.  ' 

The  major  training  source  documents  are: 

0  DgD-STD-2138(SH)  (Ref.  A); 

0  NAVSEA  0655-A A-JPA-010,  Job  Performance  Aid  for  Metal  Sprayed 

Coating  Systems  (Ref.  G); 

0  Naval  Reserve  IMA-7  Training  Program,  Corrosion  Control  Using  Wire- 
Sprayed  Aluminum  (Ref.  h); 

0  Equipment  Manufacture  Operator  and  Field/Factory  Maintenance 

Instructions;  and 

This  Process  Instruction. 

5.2  CERTIFICATION  OF  OPERATORS 

Section  5.4  of  DoD-Sl  D-2138(SH)  (Ref.  A)  applies;  the  applicable  information  is 
summarized  below: 

0  Certification  Test  Requirements 

(Test  Panels:  Four  2"  x  3"  x  0.050"  wire  sprayed  7-10  mils  thick.) 

(1)  Visual  Examination 

(a)  Inspect  for  uniform  appearance  and  complete  absence  of: 

o  blisters, 

o  cracks, 

0  chips  or  loosely-adhering  particles, 

0  oil  or  other  internal  contaminants,  and 

0  pits  exposing  the  undercoat  or  substrate. 

b.  Ensure  aluminum  modules  do  not  exceed  0.045"  diameter  by 
0.025"  high. 
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(2) 


Bend  Test 


0  Bend  sprayed  panels  ■  on  a  1/2"  diameter  rod  with  VVSA 
coating  on  the  outer  radius. 


o 


Visually  examine  for  no  disbonding,  delam.ination  or  gross 
cracking  of  the  coating  due  to  bending.  Small  hairline  cracks  or 
alligatoring  of  the  coating  in  the  vicinity  of  the  bend  are 
permissible.  Acceptable  and  non-acceptable  bend  test  results 
are  illustrated  below; 


[ 


roEAL 

(Smooth) 


(Cracks) 


REJECT 

(Disbonding) 


'  3 )  Bond  Test 


0  Conduct  a  bond  test  of  five  1"  diameter  x  1"  long  steel  fixtures 
in  accordance  with  ASTM  CS33.  The  average  bond  strength 
must  be  greater  than  2000  psi,  with  no  oor.d  strength  less  than 
1500  psi. 
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SECTION  VI 


METHOD 


6.1  SHIP  EQDIPMENT/COMPONENTS  RECEIPT 

Acceptance  by  the  CC  Shop  of  ship  equipments/components  for  processing  shall 
be  accomplished  by  the  Shop  Petty  Officer  assigned  to  tracking  the  production  status 
of  worK  accomplished  by  the  Shop  and  work  in  conjunction  with  the  SQCI.  Refer  to 
Section  4  for  responsibilities  of  the  SQCI  during  product  receipt.  Initiate  a  Production 
Control  Record  for  each  SIMA  Job  Order. 

6.1.1  Receipt  Requirements 

(a)  Only  ship  items  which  are  noted  in  the  SIMA  Job  Order  shall  be 

accepted. 

(b)  Only  items  which  have  been  properly  disassembled  to  their  smallest 
removable  components  shall  be  accepted. 

(c)  Components  which  arrive  damaged  will  not  be  accepted  and  must  be 
rerouted  by  the  ship  for  repair  or  replacement. 

6.2  PRECLEAJIING 

Prior  to  any  masking,  blasting  or  spraying,  surfaces  shall  undergo  the  following; 

6.2.1  Degreasing 

Surfaces  that  have  come  in  contact  with  oil  or  grease  shall  be  solvent 
cleaned.  Solvents  shall  be  in  accordance  with  Section  2.6.  Cleaning  should  be 
accomplished  by  vapor  degreasing,  but  may  also  be  performed  by  wiping  and  brushing. 

6.2.2  Additional  Cleaning 

After  solvent  cleaning,  if  surfaces  still  have  deposits  that  may  cause 
disruptive  contamination  of  the  blasting  grit,  they  may  be  cleaned  with  trisodium 
phosphate  solution,  rinsed  with  clear,  potable  water  and  dried. 

6.2.3  Preliminary  Determination  of  Possible  Heat  Cleaning,  Degalvanizing  or 

Dealuminizing  Requirements 

The  items  should  be  checked  to  determine  if  any  additional  surface 
preparation  will  be  required  before  abrasive  rough  blasting. 

6.2. 3.1  Heat  Cleaning  -  Porous  materials  that  were  heavily  soaked  in 
oils  or  greases  require  heat  cleaning. 
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6. 2. 3. 2  Demetallizing  -  Metals  that  Itave  been  coated  with  zinc  or 

aluminuiTi  daring  manufacture  must  be  demetallized  in  a  facility  with  a  caustic  dip 
tank.  Tdetcrmine  if  any  aluminum  zinc  coatings  arc  present  on  the  component  o,; 
scrapin’  .ff  paint  i.vith  a  knife)  down  to  bare  metal.  Then  use  a  calibrated  coating 
tiiickne^j  .  magnetic  type)  to  determine  if  there  i-,  a  layer  of  nonmagnetic  coating 

'i.e.,  zinc  aluminumi  present.  The  gage  should  indicate  near  zern  if  no  n.otal 

6.3  MASKING 

6.3.1  General 


■  a,.  Refer  to  Section  2.5  for  proper  masking  material. 

'3/  Mask  all  areas  which  may  be  adversely  affected  by  abrasive  blasting 
or  metal  spraying. 

Tigntly  apply  two  layers  cf  tape  with  the  second  layer  at  right  angles 

to  the  first. 

id)  When  masking  around  dissimilar  metals,  such  as  brass  wedges  or 
bushings  on  steel  components,  apply  the  masking  tape  so  that  the  W'SA  will  be  applied 
1  '4-inch  onto  the  periphery  of  the  dissimilar  metal. 

'e)  Inspec:  masking  for  damage  between  the  abrasive  blasting  and  metal 
spray  process  and  replaced  if  damaged. 

6.3.2  Required  Masking 

The  following  surfaces  shall  be  properly  masked  or  plugged: 

I'a)  Machined  surfaces  that  are  required  to  move  with  respect  to  each 
other,  such  as  threads,  bearing  contacts,  gear  teeth  and  slides. 

'b)  Surfaces  related  to  component  alignment,  proper  seating  and 
mountings,  such  as  flange  faces,  counterbores  and  keyways. 

c)  Electrical  assemblies,  such  as  contacts,  relays  and  insulators. 

6.4  STRIP  BLASTING 

Items  shall  be  strip  blasted  to  remove  all  old  paint  and  corrosion  products. 

(a)  Utilize  16-mesh  abrasive  grit.  Refer  to  Section  2.3.1  for  strip  blasting 
material. 

fb!  Exercise  care  when  abrasively  blasting  thin  gage  metals  to  prevent  product 
warping  or  any  other  damage. 
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(c)  Remain  alert  for  any  warpage,  cracks,  bad  welds  or  excessive  metal 
removal.  Any  items  exhibiting  this  type  of  damage  shall  receive  the  necessary  repairs 
before  continuing  further  in  the  process.  Minor  repairs  shall  be  accomplished  by  the 
CC  Shop  or  by  the  applicable  Repair  Shop,  utilizing  a  "hard  card”.  Major  repairs 
requi-e  contacting  the  SIM.^  Planner  to  obtain  a  Job  Order  Supplement  for  repair  work 
by  the  applicable  Shop. 

(d'  Refer  to  Section  4.4  tu  assist  the  SQCI. 

.e:  After  abrasive  blasting,  the  items  shall  be  cleaned  of  ail  g^it  and  dust  by 

using  an.  am  gun  and  lint-free  rag. 

£.5  HEAT  CLEANING,  DEG ALVANIZING  OR  DEALDMINIZING  WHEN  NECESSARY 

Compcnc.nts  .cquirhi5  lieaL  cifcai.ifig  for  entrapped  oils  in  porous  surfaces  or 
re.Tioval  of  previously  failed  metallic  coatings  may  now  be  processed. 

6.5.1  Heat  Cleaning 

(a)  To  remove  oil  and  grease  contamination  from  porous  surfaces,  the 
parts  snail  be  heated  in  a  vented  electric  oven  for  at  least  four  hours. 

(b)  Only  items  being  degreased  may  be  in  the  oven  at  the  same  time. 

fc)  Steel  alloys  may  be  heated  to  600°F.  Aluminum  alloys,  except  age- 
hardened  alloys,  may  be  heated  to  300°?. 

6.5.2  Demetallizing 

Tne  removal  of  metallic  coatings  is  most  easily  accomplished  through 
chemical  baths,  and  is  therefore  recommended.  The  coatings  can  be  removed  by  rough 
abrasive  blasting,  but  this  will  more  than  double  the  manhour  and  material 
requirements  of  the  operation. 

6.5. 2.1  Degalvanizing 

Zinc  coatings  that  have  suffered  appreciable  failure  must  oe 
removed  in  an  acid  dip  tank  through  an  authorized  service  activity. 


6.5.2.2  Pealuminizing 

Aluminum  coatings  that  have  suffered  appreciable  failure  must 
be  removed  in  a  caustic  dip  tank  through  an  authorized  service  activity. 

6.6  ANCHOR-TOOTH  ABRASIVE  BLASTING 

Anchor-tooth  blasting  is  conducted  to  guarantee  the  presence  of  a  surface 
profile  for  bonding  of  the  coating  and  to  clean  the  surface  of  contamination  left  by  the 
rough  blasting  operation.  Refer  to  Section  2.3.2  for  material  specification 
requirements. 
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(&^  IteT.s  sea'll  be  anchor-tooth  blasted  to  a  "white  metal’’  finish  (SSPC-SP5}. 
A  white  metal  finish  is  defined  as  a  surface  with  a  gray-white,  uniform  metallic  color, 
sligntlj,  roughened  tc  form  a  suitable  anchor  pattern  for  coatings.  When  viewed  with  a 
lOX  magnifying  glass,  the  surface  shall  be  free  of  oil,  grease,  dirt  mil  scale,  corrosion 
products,  pa.^t  or  ar._.  other  foreign  matter. 

(o  The  aoras.ve  blasting  shall  be  accomplished  using  clean  aluminum;  oxiJe 
grit  15-3:  mesh,'  to  ensure  that  the  proper  anchor  tooth  of  2-3  m.ils  is  provided.  The 
snchor-toot  profile  is  measured  using  Press-0-Fi!mi  (X-coarse)  and  a  calibrated  dir  1 
m,icro"'cter.  The  SQCI  will  be  responsible  for  certifying  that  the  itemis  in  the  Job 
Orde"  m.eet  these  requirements,  by  random  sam.pling,  but  the  operator  m.ust  be 
fa:r.;lia''  wit,"  the  profile  test  and  monitor  his/her  own  work  as  well. 

'?  Care  must  be  exercised  tc  preve.nt  damaging  thin-gage  items.  Anchor- 
to.;‘!i  biasing  should  be  conducted  as  a  quick  sweep  of  the  surface,  not  as  a  metal 
removal  procedure. 

(d  After  the  itemi  has  been  blasted,  it  shall  be  cleaned  of  ail  grit  and  dust  by 
us.ng  an  am  gun  and  Unt-frec  rags. 

'e  The  cleaned  item  shall  be  protected  from  moisture,  contamination  and 
finger ~  a'r;s.  Wrapping  with  clean  paper  will  normally  provide  adequate  protection. 
Handle-  the  anchor-tooth  blasted  items  with  clean  cloth  gloves  or  rags. 

■'f  Anchor-tooth  blast  inspection  shall  be  conducted  as  stated  in  paragraph 

4.5. 


■;g;  Tne  wire  spray  process  must  be  started  within  four  hours  after  the  anchor- 
tooth  blast,  or  else  the  anchor-tooth  blast  will  have  to  be  repeated. 

6.7  WIRE  SPRAY  APPUCATION 

6.7.1  Wire  Spray  Gun  Operation 

Refer  to  the  operating  manuals  for  the  METCO  lOE  and/or  .MOGUL  TJ5 
flamie  wire  spray  guns  for  the  application  of  aluminum.  The  manuals  provide  the 
necessary  gas  flow  rates  and  maintenance  required. 

6.7.2  Dew  Point  Check 


Check  the  steel  substrate's  surface  temperature  to  assure  that  no 
condensation  will  form  due  to  the  relative  humidity  of  the  ambient  air.  If  the  steel 
substrate  temperature  is  not  10°?  (S^C)  above  the  dew  point,  no  metal  spraying  shall 
be  conducted. 

6.7.3  Daily  Sample  Coupons 

Prior  to  commencement  and  once  during  each  day's  or  shift's  production 
run,  a  sample  coupon  shall  be  prepared  by  the  operator. 
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(&)  Anchor-toolh  blast  a  lest  coupon  with  the  grit  currently  in  use.  The 
test  coupon  (3  x  2  x  0.05  inches)  shall  be  sprayed  on  one  of  its  large  faces.  The  Vv'SA 
shall  be  applied  T-IO  mils  if  the  production  run  is  for  low-temperature  applications,  or 
10-15  mils  if  the  production  run  is  for  high-temperature  applications. 

ib)  The  test  coupon  shall  be  visually  examinee  and  shall  riot  contain  any: 
blisters,  cracks,  chips  or  loosely-adhe.  ing  particles,  oil  or  internal  contaminants,  or 
pits  exposing  the  suostrate. 

'c'!  T  le  sprayed  panel  shall  be  bent  approximately  180  degrees  on  1/2- 
inch  Cia.T'.eter  rod.  The  coat  '  shall  be  on  the  outside  surface  of  the  bend. 

'd'  No  disbonding,  delamination  or  gross  cracking  of  the  coating  shall 
occu’-  due  to  oending.  Small  hiirlinc  cracks  or  alligatoring  of  the  coating  in  the 
vicimty  of  the  bend  are  permissible.  Figure  6-1  illustrates  acc^otable  and 
nonacoeptable  bend  test  results. 

.'e'i  If  the  coupon  fails  the  test,  then  the  cause  of  failure  must  be  found 
and  fixed  and  the  test  repeated  until  a  coupon  passes.  This  may  require  checking:  the 
gas  cylinder  pressures  or  for  any  acetone  in  the  flow  meters;  the  drains  on  the  air 
filter;  the  ancl.or-tooth  on  the  coupon;  and  the  grit  for  breakdown  or  contamination. 

6.7.4  Application  of  SA  to  Ship  Components 

6.7.4. 1  Time  Requifement 

The  metal  spray  application  shall  be  started  within  four  hours 
after  anchor-tooth  surface  preparation,  and  finished  within  six  hours.  Continue  to 
note  the  date  and  time  of  the  completion  of  each  process  sequence. 

6. 7. 4. 2  Application 

(a)  The  aluminum  coaling  shall  be  applied  in  multiple  layers, 
and  in  no  case  shall  less  than  two  crossing  passes  (oriented  at  right  angles  to  each 
other)  be  miade  over  every  part  of  the  surface. 

(b)  The  sprayed  metal  shall  overlap  by  50%  on  each  pass  of 
the  gun  to  assure  uniform  coverage. 

(c)  The  aluminum  coating  shall  be  applied  to  the  required 

thicknesses  of: 


0  10-15  mils  for  high-temperature  service  (NAVSEA 

CC  System  1). 

o  7-10  mils  for  low-temperature  service  (NAVSEA  CC 
System  2). 

The  operator  shall  make  thickness  checks  during  the  process  to  ensure  adequate 
thickness  is  provided.  The  operators  should  be  responsible  in  not  allowing  any  products 
with  thin  coats  of  WSA  to  pass  further  along  in  the  process. 
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IDEAL 


MARGINAL 


REJECT 
Disbonding 
De lamination 


SmDOth  Surface 


Cracks 


Figure  6-1  Coupon  Bend  Test  Accept/Reject  Examples 
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(dj  Tne  spray  gun  shall  be  held  5  to  8  inches  froTi  the  surface 
being  sprayed.  The  angle  of  the  spray  stream  shall  be  as  close  to  90  degrees  as 
poss.ble,  and  never  less  than  45  degrees.  Utilize  gun  accessories,  such  as  angle 
nozzles,  to  maintain  proper  spray  angles.  The  operator  should  study  the  recipient  item 
befor-t  commencing  spraying  to  determine  the  best  plan  to  follow.  Local  mashing  may 
be  necessar-^,  to  prevent  overspray  from  building  up  on  complex  shapes. 

<e)  Upon  completion  of  spraying,  contact  the  SQCl  to  certify 
p'opo’  coating  Inicnncss  on  the  Production  Control  Record. 

(fi  Protect  the  freshly  coated  item  from  n  oisture,  dirt  and 
r.anc  m.a-ris.  -iandie  with  clean  gloves  and  rags. 

ig)  The  WSA  coating  shall  be  sealed  within  four  hours  of  WSA 
apphcatiO':  to  prevent  the  entrapment  of  moisture  and  corrosive  salts  from  the  marine 
atmosphe'e. 

6.8  PAINT  APPUC.ATION 

■>Vrie"  applying  the  various  paints,  tne  operators  shall  monitor  the  wet  film 
thickness  to  aid  in  obtaining  the  specified  dry  film  thickness  (DFT).  Using  a  wet  film 
thickness  gage,  take  measurements  during  each  coat.  The  wet  film,  thickness  will  be 
approximately  twice  as  thick  as  the  resultant  DFT  after  drying.  Refer  to  Section  2.7 
for  paint  material  specifications. 

6.8.1  Application  for  High-Temperature  Components  (NAVSEA  CC  System  1) 

Refer  to  Figure  6-2  for  an  illustration  of  this  coating  system. 

6. 8. 1.1  First  Coat  (Sealer  Coat) 

(a)  The  first  coat  (sealer  coat)  shall  be  applied  within  four 
hours  after  the  WSA  application. 

(b)  The  sealer  paint  is  the  heat-resistant  alum.inum  paint 

m.eeting  DoD-P'24555. 

(c)  Apply  the  paint  to  obtain  a  dry  film  thickness  (DFT)  of  1.5 
mills.  The  wet  film  thickness  will  be  approximately  3  mils. 

6.8. 1.2  Second  Coat  (Topcoat) 

(a)  Allow  eight  hours  to  pass  before  applying  the  second  coat 
of  heat-resistant  aluminum  paint. 


paint  DFT  of  3  mils. 


(b)  Apply  another  1.5  mil  DFT  coat  of  paint,  to  obtain  a  total 


Figure  6-2  NAVSEA  CC  System  1,  WSA  With  Heat-Resistant  Aluminum  Paint 
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6.8.2  Application  for  Low-Temperature  Components  (NAVSEA  CC  System  2) 


Refer  to  Figure  6-3  for  an  illustration  of  tins  paint  systc.T.. 


h0U"s  !i 


6.8.2. 1  First  Coat  (Sealer  Coatl 

(a'  The  fir^t  coat  F'eale."  coat!  sliall  be  ap:  ne.i  .sith.r,  f  j a ^ 
-  -  the  WSA  ap;  .;  ration. 

\greer,  p-.-rf-  thinner  b.. 
E  G  h !  j  '•  a  .j  t :  i  :•  a '  v  r  o  ^  e  j 


'O'  The  sealer  pamt  is  Forir.ulh  '  o'J 
,  Te,  wit^i  -solve'tt.  Thinning  solv.,'nts  shall  Oe  either 


C'  Applj  'o  a  FiFT  of  0.3  to  G.7  3  'Twis,  i.e.. 
filT  th.chness  of  1  -1.5  'oii. 

6. 8. 2. 2  Second  Coat  (Barrier  Coat) 

(a)  The  sccurnl  coat  shall  be  applied  at  ie-ast 
not  "  ore  than  22  ihO'Jfs  after  the  first  coat  was  applied. 

(b)  Utilize  full  strength  For.TiUla  150  (green 


a  w! 


eight  hours  but 
primer;  as  the 


sec 


G ; .  C  C  w  G  . 


fc)  Apply  enough,  paint  to  obtain  a  3-mil  DFT  (i.e.,  requires  a 
wet  film,  t'.ckness  of  6-mils). 


(d)  Som.e  items,  such  as  doors,  hatches  and  scuttles,  may  have 
angle  a.-eas  that  cannot  be  coated  by  spray  paint.  Utilize  a  painter's  1-1.5"  angle  brusli 
to  coat  these  areas. 


6. 8. 2. 3  Third  Coat  (Barrier  Coat) 


(a)  The  third  coat  shall  be  applied  at  least  eight  huui’s  but  not 
more  than  22  hours  after  the  second  coat  was  applied. 

(b)  Utilize  full  ..Ireng’h  Formula  151  (gray)  as  the  third  coat. 

(c)  Apply  enough  paint  to  obtain  a  3-mil  DFT. 

(d)  When  hard  to  spray  angle  areas  are  present,  utilize  a 
painter's  1-1.5"  angle  brush  to  coat  these  areas. 

6. 8.2.4  Fourth  Coat  (Topcoat) 

(a)  The  fourth  coat  shall  be  applied  after  a  minimum  of  2i 
hours  has  elapsed  since  third  coat  was  applied. 

(b)  Utilize  alkyd  paints  (TT-E-489  or  TT-E-490)  meeting  the 
color  requirements  for  the  particular  ship  component  for  vertical  surfaces;  and 
Formula  20  for  horizontal  surfaces. 
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(c)  Apply  enou^li  paint  to  obtain  a  l.-'j-rr.;!  DI  T. 

6. 8. 2. 5  Fifth  Coat  (Topcoat) 

(a)  The  fifth  coat  stiall  be  applied  after  a  :r, in.  24 

huj,-'  ha'  e.apsed  since  the  fourth  coat  was  applied. 

Utilize  the  same  paint  as  before  fTT'II-4;L\  TT-I  -492  o’ 
r.'-"',  .>1-  2i:  ■'seet^r.p  the  color  requirements  of  the  particular  ship  component. 

'c.;  Appl_,  enoug-h  paint  to  obtain  a  l..o-mii  2iFT. 

'd  .'Mlow  final  coat  to  dry. 

6.9  FINAL  COATING  THICKNESS  INSPECTION 

Trie  S'q'yi  officially  performs  th.s  inspection,  h  the  operators  responsible  for 
WS.A  anc  pa  nt  application  should  be  aware  of  the  results.  The  operators  need  to  be 
faTiiiia.'  witn  a.ny  problem  areas.  Refer  to  Section'  4.8  for  inspection  procedures.  The 
total  coating  thicknesses  must  be: 

13-13  mils  for  nigh-temperature  service  (NAVSEA  CC  System  1). 

:  l"-30  T.iLs  for  low-temperature  service  (N’.AVSE.A  CC  System.  2). 

6.10  FINAL  ASSEMBLY 

'a  .Remove  all  masking  and  plugging  mialerial. 

'o'  Prepare  the  required  installation  kit  'i.e.,  fasteners,  anti-seize,  sealant  and 
instructions  . 


c.  Properly  protect  item  for  temporary  stowage  and  transport  to  customer 

ship. 

'd;  The  Shop  Petty  Officer  in  charge  of  production  tracking  and  the  SQCl  shall 
agree  to  final  product  release. 

(e.  Remove  and  discard  the  metal  identification  tag  and  re-attach  Ship-to- 
S  .n  o  p  Tag. 

Remove  Part  2  of  Ship-to-Shop  Tag  and  notify  Shop  Supervisor  that  item  is 
ready  for  pickup. 

(g)  When  Ship's  Force  picks  up  item,  complete  and  attach  Parts  1  and  3  of 
Ship-to-Shop  Tag  to  Production  Control  Record. 


SECTION  vn 


FEEDBACK 


In  addition  to  the  daily  supervision  of  production  and  quality  control,  the 
following  "feedback''  indications  will  be  used  to  monitor  and  maintain/improve  the 
qua'.ity  and  productivity  of  the  CC  Shop: 

o  Verbal  and  written  reports  from  customer  ships  and  snops. 

o  'A'ee'Kly  analysis  of  the  CC  Shop's: 

Production  input  to  output; 

Labor  and  materials  consumed; 

PM/CM  activity; 

..  QC  activity  and  results; 

..  Product  degradation/failure  reports;  and 

..  Operator  training/certification. 
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CORROSION  CONTROL  SHOP 
WIRE  SPRAYED  ALUMINUM 
PRODUCTION  CONTROL  RECORD 


uss 

Ship 

Hull  Number 

1 

1 

Job  Control  Number  (JCN) 

Production  Control  Number 

j 

Item  Description 

Location  Deck  Frame  Side 

TYPE  COATING; 

WSA  (HT)  SYSl 

WSA{LT)SYS2 

nSTSH  COLOR: 

Heat  Res.  Alum  Paint 

Haze  Grev 

Deck  Grsv 

Other 

SECTION  I  PROCESS  SEQUENCE  DATE  TIME 


Receipt,  De^eaae, 
Degalvamze  or  Dealuminixe 


Masking 


Rough  Abrasive  Blast 


Anchor-Tooth  Abrasive  Blast 
2-3  mils 


Thermal  Spray 

Operator  Name _ 


WSA  Thickness  Check 


SYS  1:  10-15  miU 
SYS  2:  7-10  mils 


Seal,  Barrier  and  Top  Coat 


Type/DFT  Rgmt 


Heat  Res.  Alum.  Paint/1.6  mils 


Heat  Ras.  Alum.  Paint/1 .6  mils 


50%  Formula  150/0.5-0.76  mils 


Formula  150/3  mils 


Formula  151/3  mils 


Alkyd  Topcoat/ 1 .6  mils 


Alkyd  Topcoat/ 1 .5  mils 


Final  Coating  Thicknaas  on  all 
aimiiar  items  in  Work  Order 


SYSl:  13  IS  mils 

c^Y'-  n  .  1. 


Final  Assembly  and  Packaging 


SHOP  QCI  SIGNATURE 
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APPENDIX  C 

DRAFT  PROCESS  INSTRUCTION 

POWDER  COATINGS,  ELECTROSTATICALLY  APPUED 
NAVSEA  CC  SYSTEM  4 


No.: 


Effective:  _ 

Cancels:  _ Original  Issue 


DRAFT 


PROCESS  INSTRUCTION 
Shore  Intermediate  Maintenance  Activity 
San  Francisco 


TITLE: 


SECTION: 


POWDER  COATINGS,  ELECTROSTATICALLY  APPLIED: 
NAVSEA  CORROSION-CONTROL  (CC)  SYSTEM  4 


I 

n 

m 

rv 


EQUIPMENT  V 

MATERIAL  VI 

SAFETY  Vn 

QUALITY  CONTROL 


ORIGINATOR: 

APPUCABLE  SHIP  TYPES:  ALL 

REASON  FOR  REVISION;  ORIGINAL  ISSUE 

APPROVALS: 


OPERATOR  TRAINING 

METHOD 

FEEDBACK 


DATE 


ORIGINATOR; 

PLANNING: 

REPAIR  OFFICER; 

PRODUCTION; 

SAFETY; 

QUALITY  ASSURANCE; 
ENGINEERING: 


REVIEW:  ANNUALLY 

LEAD  SHOP;  CORROSION-CONTROL  SHOP 

SHOP  V. 


1 


SCOPE: 


REFERESCES: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

O. 


The  scope  of  this  process  instruction  covers  the  required  equipment, 
method  or  industrial  process,  safety  and  quality  control  required  fo- 
applying  the  NAVSEA  Corrosion-Control  (CC)  System  4  (Powder 
Coatings,  Electrostatically  .Applied)  (Ref.  A)  lo  ferrous  and 
aluminum-alloy  substrates  in  accordance  with  the  powder 
manufacturer's  recommendations. 


NAVSEA  Corrosion-Control  Manual  for  AO-177,  DD-963,  FF-1052, 
FFG-7,  CG-16,  LHA-1,  LST-1179,  LPH-2  and  LPD-4  Class. 

NORDSON,  Manufacturer  of  Electrostatic  Powder  Coating 
Equipment,  Finishing  Equipment  Division,  D-1  and  D-IA  Powder 
Spray  Systems. 

RA.NDSBURG-GEM.A  Electrostatic  Powder  Coating  System,  Type  701 
and  702. 

BAYCO  Industries  of  Ca.,  Custom  Curing  Ovens. 

American  Society  for  Testing  and  Materials  (ASTM)  D-4060,  Standard 
Test  Method  for  Abrasion  Resistance  of  Organic  Coatings  by  the 
Taber  Abraser. 


ASTM-D-3359,  Standard  Methods  for  Measuring  Adhesion  by  Tape 
Test. 

ASTM-D-870,  Standard  Method  of  Water  Immersion  Test  of  Organic 
Coatings  on  Steel. 

i.  ->VSEA  S9086-VD-STM-000/CH-631,  Preservation  of  Ships  in 
;  vice  (Surface  Preparation  and  Painting).  15  Apr  81. 

ASTM  D-3363,  Standard  Test  Method  for  Film  Hardness  by  Pencil 
1  esl. 


ASTM-D-2794,  Standard  Test  Method  for  Resistance  of  Organic 
Coatings  to  the  Effects  of  Rapid  Deformation  (Impact). 

ASTM-B-117,  Standard  Method  of  Salt  Spray  (Fog)  Testing. 

Federal  Occupational  Safety  and  Health  Administration  (OSHA) 
Standards  and  Regulations,  (29  CFR  1910)  Rev.  11  March  1983. 

National  Fire  Protection  Association  (NFPA)  Standard  33,  Spray 
Application  Using  Flammable  and  Combustible  Materials,  1985. 

NFPA  Standard  70,  National  Electrical  Code,  1984. 

CC-Shop  Technician  Training  Curriculum,  in  the  SQIP  Format, 
ISA(WC)-110,  April  1986. 
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SECTION  I 


EQUIPMENT 


1.1  GENERAL 

The  equipments  specified  in  this  Process  Instruction  are  typical  for  application 
of  powder  coating  systems  electrostatically  applied  in  an  industrial  activity.  The 
equipments  consists  of  an  electrostatic  spray  gun,  power  supply,  resin  hoppers,  iRefs. 
3  and  Cr,  dry  filter  spray  booth,  resin  recovery  system  (optional),  conveyor  system 
loptional)  curing  oven,  (Ref.  D);  grit-blast  booth,  grit-blast  nozzle  and  hoses,  pressure 
pots,  grit-recovery  system  (optional),  air-purification  system,  air-dryer  system  and 
quality  control  and  safety  equipment.  A  typical  equipment  layout  and  production  flow 
diagram  is  presented  in  Figure  1-1.  A  general  list  of  equipment  is  given  in  Table  1-1. 


Figure  1-1 


Powder  Coating  Station,  Idealized  Equipment  Layout 


Table  1-1  General  List  of  Equipment 


SURFACE  PREPARATION  EQUIPMENT 

Degreaser,  Vapor 

Degreaser,  Immersion  (optional) 

Rough  Blaster  ^bcoth,  pressure  pots,  cyclone,  hoses  and  nozzles) 
Anchor-Tooth  Blaster  (booth,  pressure  pots,  cyclone,  hoses  and  nozzles) 
Dial  Micrometer  (for  surface  profile  tape) 

Testing  Sieves  (30,  60  and  80  mesh) 

COATING  EQUIPMENT 

Electrostatic  Spray  Powder  System  (gun,  hoppers  and  controls) 

Spray  Booth,  dry  filter 
Preheating/Curing  Oven 
Caring  Racks/Carts  on  ?4onorail 
Suspension  Hooks 

QUALITY  CONTROL  EQUIPMENT 

Coating  Thickness  Gage,  magnetic  flux  type 
Coating  Thickness  Gage,  eddy  current  type 
Impact  Test  Meter,  Gardner  type  (optional) 

MISCELLANEOUS  EQUIPMENT 

Work  Tables 

Razor  Blades  and  Disposable  Knives 
Heat-Resistant  Gloves  and  Sleeves 
Dust  Filter  Masks 
Leg  Stats 
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SECTION  U 


MATERIAL 


2-1  RESIN 

2.1.1  Powdered  Epoxy 

The  powdered  epoxy  shall  consist  of  a  finely  divided  powder  that  shall 
I  e<4utrc-  no  blending,  mixing  or  addition  of  other  compounds  to  effect  a  cure.  The  resin 
shall  be  thermosetting  (oven  cured)  when  applied  in  film  thicknesses  from  8  to  12  mils 
within  one  to  two  coats.  The  cure  temperatures  and  oven  time  will  depend  on  the 
component  or  item  weight.  Cure  temperatures  and  cure  time  will  also  be  effected  by 
preheating  of  the  component. 

2. 1.1.1  Abrasion  Resistance 


The  cured  powder  coating  weight  loss  shall  be  less  than  60mg 
per  1000  cycles,  when  tested  in  accordance  with  ASTM-D-4060  (Ref.  E)  using  a  Taber 
ph"QC'r  ivitw.  wheels  and  a  1.0  kg  load. 

2. 1.1.2  Adhesion 


The  cured  coating  must  pass  without  any  lifting  of  the  coating, 
when  tested  in  accordance  with  ASTM-D-3359,  Method  A  (Ref.  F). 

2. 1.1.3  Chemical  Resistance 


The  chemical  resistance  of  powder  coatings  to  24-hour 
immersion  in  salt  water  and  fuel  oil  shall  be  tested  in  accordance  with  ASTM-D-870 
(Ref.  G),  with  no  resultant  blistering,  disbonding  or  softening. 

2.1. 1.4  Color  and  Gloss 


The  color  and  gloss  of  the  curing  coating  must  be  in  accordance 
with  that  specified  for  the  particular  component  in  NAVSEA  S9086-VD-STM-000, 
Chapter  631  (Ref.  H).  The  color  must  match  the  following: 


Haze  Gray 

Red 

Yellow 

Black 

Flat  Black 

White 

White 


FED-STD-595-26270 

FED-STD-595-21105 

FED-STD-595-23538 

FED-STD-595-27038 

FED-STD-595-37038 

FED-STD-595-27875 

FED-STD-595-27886 


(40-50%  gloss) 
(40-60%  gloss) 
(40-60%  gloss) 
(40-60%  gloss) 
(0-10%  gloss) 
(40-60%  gloss) 
(40-60%  gloss) 
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2.1. 1.5 


Hardness 


The  cured  coating  shall  have  a  pencil  hardness  of  2!1  or  g"enter 
A’hen  Jete'-"'. ;ned  in  accordance  with  ASTM-D-3363  (Ref.  I). 

2. 1.1.6  Impact  Strength 

The  cured  coating,  at  an  average  thickness  of  3-.Tiils,  shall  he 
capable  of  withstanding  a  mechanical  shock  load  of  not  less  than  100  in.Tb,  on  direct 
impact,  when  tested  in  accordance  with  ASTM-D-2794  (Ref.  J). 

2. 1.1.7  Overbake  Stability 

The  powder  coating  shall  be  able  to  sustain  a  100%  overbake 
without  yellowing  or  any  reduction  in  performance  properties. 

2. 1.1. 8  Salt  Spray  Resistance 

The  cured  coating  applied  to  ASTM-A-570  copper-free  hot- 
rolled  carbon  steel  and  given  1000  hours  minimum  exposure  in  the  salt-spray  booth  shall 
have  less  than  1/4  in  creepage  from  scribe  when  tested  in  accordance  with  ASTM-D- 
2794  (Ref.  K). 


2.1.1.9  Shelf  Ufe 


The  shelf  life  of  the  uncured  resin  shall  not  be  less  than  one- 
year  from  the  date  of  manufacture  when  stored  in  original  unopened  containers  below 
80°F  and  50%  +  10%  relative  humidity.  Note;  Storage  requires  environmental  control. 

2.2  ABRASIVE  BLASTING  MEDIA 

2.2.1  Rough  Blasting  for  Cleaning 

Crushed  garnet  abrasive  blasting  media  with  a  mesh  size  from  30  t^^  60 
shall  be  used  to  clean  painted,  rusted/oxidized  metallic  surface. 

2.2.2  Anchor-Tooth  Blasting 

Aluminum  oxide  abrasive  blasting  media  with  a  80  mesh  size  shall  be  used 
to  provide  the  anchor  tooth  of  1  to  2  mils  maximum  measured  with  profile  tape 
(Testex,  Inc.  or  equivalent)  during  final  surface  preparation  of  the  substrate. 

2.2.3  Restrictions 

(A)  Abrasive  particles  shall  be  clean,  dry,  sharp  and  free  of  rust  and 
excessive  fines. 

(B)  Abrasive  particles  shall  not  contain  any  feldspar  or  other  mineral 
constituents  that  tend  to  break  down  and  remain  on  the  surface.  Abrasive  particles 
that  have  been  used  for  cleaning  contaminated  surfaces  shall  not  be  used  for  final 
surface  preparation,  even  if  the  abrasive  has  been  rescreened. 
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ADrasive  blasting  pots  and  hoses  must  be  clean  and  uncontarriinated. 
It  is  advisable  to  "dedicate"  blasting  pots  and  hoses  to  the  anchor-tooth  blasting 
eperation. 

,c)  Prior  to  ase,  the  crushed  garnet  and  aluminum  oxide  grit  shall  pass 
the  foiio'Aing  oil  contamination  test: 

A)  Fill  a  clean  5-ounce  vial  or  bottle  half  full  of  abrasive  particles. 

’.ii)  Fill  the  remainder  of  the  vial  or  bottle  with  clean  water. 

(iii)  Cap  and  shake  the  vial  or  bottle. 

(iv)  Inspect  water  for  oil  sheen. 

(v)  If  any  oil  is  observed,  the  abrasive  particles  snail  not  be  used. 
This  test  must  be  repeated  for  each  reuse  of  anchor-tooth  blasting  media. 

2.3  PROCESS  AIR 

The  air  equipment  used  in  the  abrasive  blasting  process  and  the  powder  coating 
process  shall  furnish  air  which  is  free  of  oil  and  moisture  (maximum  of  5  mg/m^  of 
hycrocarbons)  and  maximum  of  35°F  dew  point  at  the  maximum  flow  rate  (CFM)  and 
maximum  pressure  (Ib/ft^).  The  air  supply  shall  be  adequate  to  maintain  a  minimum 
pressure  of  73  lbs,  per  square  inch  (Ib/in^)  at  the  blast  generator. 

2.4  MASKING  MATERIAI^S 

Any  masking  material  that  provides  adequate  protection  of  the  substrate  through 
both  the  abrasive  blasting  and  curing  operations  without  causing  substrate  corrosion  or 
contamination  may  be  used.  Acceptable  masking  materials  include  various  high 
temperature  tapes,  plastic  caps  or  plugs,  hose  sections  or  metal  inserts. 

The  masking  tapes  used  are; 

(A)  1/2"  Green  Duct  Tape,  NSN  8315-00-890-987Z. 

(B)  2"  Green  Duct  Tape,  NSN  8315-00-074-5100. 

(C)  Hi-Temp  Foil  Tape  (0.007"  thick,  3/4"  wide  x  36  yd  per  roll.  Stock  No. 
06004).  TdcF  Division  of  SHR  Industries,  3660  Edison  Place,  Rolling  Meadows,  IL  6008, 
or  an  equivalent  tape  able  to  withstand  temperatures  up  to  450OF. 

2.5  CLEANING  MATERIALS 
2.5.1  Solvents 


Ethyl  Alcohol  (denatured)  conforming  to  O-E-760,  toluene  conforming  to 
TT-T-548,  and  trichloroethane  conforming  to  0-T-620C  are  approved  cleaning  solvents. 
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WARNING: 


Toluene  and  ethyl  alcohol  are  flammable.  Ethanol^  toluene  and 
trichloroethane  are  toxic.  Use  only  in  well-ventilated  spaces. 
DO  NOT  use  near  open  flames,  blasting,  thermal  spraying  work 
or  sources  of  sparks.  DO  NOT  allow  prolonged  contact  with 
bare  skin.  Read  and  follow  precautions  on  container  shipping 
labels  before  using  contents. 

2.5.2  Alkaline 


The  alkaline  cleaning  agent  is  made  up  of  three  chemicals:  tnbasic  sodium 
phosphate  dedocahydrate;  pentahydrate  sodium  metasilicate,  technical  grade;  and 
detergent,  nonionic.  Type  II,  water  soluble  (MlL-D-016791,  Type  I).  The  solution  shall 
consist  of  3  lbs.  sodium  phosphate  tribasic,  3  lbs  sodium  metasilicate  and  3  pts.  water 
soluble  nonionic  detergent  (MIL-D-016791,  Type  I)  in  50  gallons  of  fresh  water.  Refer 
to  N'STM  Chp.  631,  Section  2  for  health  and  safety  requirements  (Ref.  K).  In  0.1  N 
concentrations,  these  materials  are  extremely  caustic  and  can  be  harmful  to  skin,  eyes 
and  any  body  contact.  USE  CAUTION!  Read  and  follow  precautions  on  container 
shipping  labels  before  using  contents. 

2.6  QUALITY  CONTROL 

A  d;al  micrometer  is  used  to  measure  the  anchor-tooth  surface  profile  off  of  the 
Press-O-Film  tape  (or  equivalent)  that  had  been  applied  to  the  surface.  The  Press-0- 
Film  shall  be  extra  coarse  and  may  be  ordered  from  Testex,  Inc.,  P.  0.  Box  867, 
Newark,  Delaware  19711. 


SECTION  CD 


SAFETY 


3.1  GENERAL 

T-,c  primary  responsibility  for  safely  rests  with  the  individual,  non-supervisory 
personnel  who  have  been  assigned  to  perforin  the  work.  The  individual’s  skill  level  and 
knowledge  of  potential  hazards  is  the  first  guard  against  unsafe  conditions. 

r.hv^  operator's  responsibility  for  safety  is  shared  by  his  supervisor  and  all  h.ghe" 
levels  of  •^.anagement  who  must  ensure  that  the  operator  has  had  the  requisite 
tr-aming.  .5  provided  sufficient  guidance  and  direction  and  maintains  the  requireo 
proficienc,. .  In  addition,  periodic  monitoring  of  all  safety  requirements  should  be 
made  to  assure  they  conform  to  the  applicable  Federal  Occupational  Safety  and  Health 
Administration  'OSHA)  btanaards  and  Regulations,  (29  CFR  1910)  (Ref.  L).  Particular 
attention  should  be  paid  to  sections  1910.94,  1910.106  and  1910,107.  Detailed  safety 
.nformat.  an  is  given  in  National  Fire  Protection  Association  (NFPA)  Standards  33  and 
7  0  '  Refs.  M  and  N). 

3.2  PRECLEANING 

A  ne.n  using  solvents  or  alkaline  cleaners,  all  applicable  sections  of  NSTM,  Ch. 
631  Sect. on  2  and  the  applicable  NAVOSH  Manual  apply  when  performed  by  Naval 
personnel.  Ail  applicable  OSHA  rules  and  regulations  shall  apply  to  other  industrial 
activities  an:;  manufacturer's  safety  instructions.  Avoid  inhalation  of  solvent  fumes 
and  contact  with  skin  as  much  as  possible. 

3.3  ABRASIVE  BLASTING 

When  performing  abrasive  blasting,  the  current  NAVOSH  Manual  and  Sections 
63  1-2.272  through  631-2.288  of  NSTM  Ch.  631  apply  for  SIMA(SD)  personnel.  All 
applicable  OSHA  rules  and  regulations  apply  to  other  industrial  activities. 

3.3.1  Flammable  Residues  or  Fumes 

If  the  items  previously  contained  flammable  materials,  it  shall  be  purgeo  of 
dangerous  concentrations  and  must  be  certified  safe  by  a  Gas-Free  Engineer  prior  to 
any  abrasive  blasting. 

3.3.2  GroMBdiiK 

Blast  hose  shall  be  grounded  to  dissipate  static  charges. 

3.3.3  Protective  Clothing 

Face  shields  with  dust  hoods  or  helmets  with  forced-fed  purified  air  shall 
be  used  to  protect  the  eyes,  face,  chin  and  neck  from  airborne  particles.  Safety 
glasses  or  goggles  shall  be  worn  by  all  persons  near  any  blasting  operation. 
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3.4  ELECTROSTATIC  SPRAY  POWDER 


3.4.1  Spray  Booth 


Dy  "ot 
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operation. 

The  use 

of  m.ore  guns  t.' 

1  b 

h  will 

create  a  danger 

ous  powder 

-in-air  ci 

jncentration  an: 

oe  cone.  The  ipray  equipment  shall  be  interlocked  A'ith  the  booth  blovve 
ycAce"  -nay  be  sprayed  when  the  ventilation  ;s  shut  off.  The  .vork  fioc'' 
:-."ea  r.ust  be  electrically  conductive.  All  metal  objects  within  1.1  ft.  : 
..3*.  be  grounded.  DO  NOT  spray  near  any  source  of  i^tion. 


3.4.2  Component  Si 


3nsion  Devices 


lian^eis  shall  be  clean  to  assure  good  electrical  ground  of  componert  anc 
t.:  'tat.c  electrical  discharge.  The  component  shall  be  well-grounoed  ''0-3iJh 
.vr.e'-,  the  electrostatic  voltage  i;s  .naintained  at  30-1  00  Kv. 

3.4.3  Personnel  Precautions 


3.4.3J  Respiration  -  Perscnnei  operating  the  spray  equipment  shall 
wea-  '■e.sp. ration  masks  approved  by  NIOSH.  These  powders  are  classified  as  "nuisance 
dust"  an  :  are  not  toxic. 


3. 4. 3. 2  Skin  Contamination  -  Personnel  should  minimize  contact  witn 

the  jowce'e.:  "esin  to  avoid  possible  irritation  or  allergenic  reaction.  Long  sleeve 
wor^  clct.mng  &nd  cotton  paint  hoods  should  be  worn.  If  powder  gets  on  skin,  it  should 
be  ’'e'hove:  .sutn  soap  and  water.  Safety  glasses  or  goggles  are  recom -nended  but  not 
'equ'.red. 

-■..3.3  Electrical  -  Personncd  in  the  spray  area  must  wear  eieotncally 
conojht, '^^^oes  (e.g.,  leather  soles),  or  leg  stats  so  that  there  is  less  than  30 
■r.eguhms  '•^-■'tance  between  themself  and  earth  ground.  The  operator  should  hold 
r.  baie  hand.  If  gloves  are  worn,  the  palm,  should  be  cut  out  to  assure  skin- 
0  -  e  t  -i .  contact. 

3. 4. 3.4  Heat  -  The  sprayed  component  is  heat  cured  to  complete 

-f^^'-.rig  p :.y menzaiion.  The  oven  temperatures  used  are  from  323  to  450'-'F. 
."’■j.-momc.  handling  these  components  after  the  cure  cycle  shall  wear  heat-resistant 
git-ve.'.  and  jse  extreme  care  to  avoid  contact  'vAT'  exposed  skin  areas. 

3.4.4  Powder  Resin 

The  .Material  Safety  Data  Sheet,  Form  0511.^-20  or  equivalent.  m;u.>t  be 
-.e:  t  O'-  '.ic  for  each  powder  product  in  Shop  file.s  and  SIM,\  Safety  Office. 
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SECTION  IV 


QUALITY  CONTROL 


4.1  PRODUCTION  QUALITY  CONTROL  RESPONSIBIUTY 

The  fillowin^  inspection  procedures  shall  be  followed  by  the  Shop  (Quality 
Contrs!  Inspector  for  all  powder  coating  work  accomplished  by  the  Corrosion  Control 
Shop. 


4.2  RECEIPT  INSPECTION  -  A  receipt  inspection  shall  be  accomplished  as  follows: 

(A)  Conduct  a  visual  inspection  to  determine  if  welding,  structural  repairs, 
rerno.ai  of  prior  coatings  or  further  disassembly  is  required.  If  repairs  are  required, 
notify  shop  supervisor  so  item  can  be  routed  to  applicable  shop.  If  further  disassembly 
is  required,  advise  shop  supervisor  that  further  disassembly  is  required  before  shop 
acceptance. 

IB)  Inspect  Ship-to-Shop  Tag  (Enclosure  1),  attached  to  the  item  for 
completeness  and  give  Part  3  to  the  ship's  representative. 

'Cl  Utilize  a  Production  Control  Record  (Enclosure  2)  for  each  lot  of  similar 
items  on  the  SIM.A.  Job  Order.  Assign  a  Production  Control  Number  from  the 
Production  Control  Work  Log.  Enter  this  number  in  the  serial  number  block  of  the 
Ship-tC‘-Shop  Tag.  The  Production  Control  Number  will  consist  of: 

0  The  letter  designation  of  the  IMA. 

0  A  sequential  four-digit  number  beginning  with  0001. 

Example;  For  an  item  that  was  coated  at  SIMA,  San  Francisco,  a 
typical  production  control  number  would  be  S-0001. 

(D)  Attach  a  metal  dog  tag  with  the  Production  Control  Number  stamped  on  it. 
After  the  metal  tag  is  attached,  remove  the  Ship-to-Shop  Tag  and  staple  it  to  the 
Production  Control  Record. 

(E)  Release  item  for  precleaning.  Free  from  il,  grease  and  other 
contamination.  Visual  inspection. 

4.3  MASKING  INSPECTION  -  A  masking  inspection  shall  be  conducted  as  follows: 

fA)  Ensure  that  only  masking  materials  and  plugs  designed  to  withstand  up  to 
450OF  temperature  exposure  are  used  for  oven  operations.  The  standard  green  duct 
tape  is  sometimes  preferred  for  blasting  operations  and  may  be  thus  used,  but  it  should 
be  replaced  with  heat-resistant  aluminum  or  fiberglass  tape  prior  to  placement  of  the 
component  into  the  oven. 


L  1 
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'Bl  \'isaully  inspect  items  to  ensure  that  all  areas  not  to  he  coated  ("fit  and 
function"  surfaces  and  openings)  are  either  masked  off  or  plugged.  Ensure  masking  is 
tightly  adherent  to  the  substrate  and  to  itself  when  applied  in  multiple  layers. 

4.4  STRIP-BLASTING  INSPECTION  -  A  strip-blasting  inspection  will  be  conducied 
after  strip  blasting  as  follows: 

iA;  Ensure  that  all  scale,  rust  and  paint  has  been  removed, 

(3'i  Ensure  that  all  masked  areas  are  still  intact.  Remask  as  required. 

(C)  inspect  for  warpage,  cracks,  bad  welds  or  over  blast.  Take  corrective 
action  as  necessary  to  correct  any  discrepancies, 

(D)  Random  grit-mesh-size  measurements  shall  be  taken  prior  to  the  first  daily 
production  run  and  at  the  end  of  the  daily  production  run. 

4.5  ANCHOR-TOOTH-BLAST  INSPECTION  -  .An  anchor-tooth-blast  inspection  will 
be  conducted  after  anchor-tooth  blasting  as  follows: 

'A)  Visually  inspect  and  ensure  that  all  masked  areas  are  still  intact.  Remask 
as  required. 

fB)  Visually  inspect  and  ensure  that  all  areas  at  each  component  in  the  lot  are 
uniformly  blasted  to  white  metal  (SSPC-5). 

(C)  Measure  the  anchor-tooth  profile  at  a  random  location  on  at  least  one 
randomly-selected  component  from  the  lot,  minimum.  Use  Press-O-Film  (x-coarse) 
and  calibrated  dial  micrometer  thickness  gage  (MITUTOYD  #7326  or  equivalent). 

(D)  Ensure  that  anchor-tooth  profile  is  1  to  2  mils. 

Enter  measurement,  date  and  initial  the  Press-O-Film  Tab  and  attach  the 
tab  to  Production  Control  Record. 

(F)  Sign  Production  Control  Record  in  Section  4  fo^-  the  Anchor-Tooth  Blast 
inspection. 


Release  to  powder  coat  ensuring  that  coating  operation  is  started  within 
four  hours  after  anchor  tooth  surface  preparation.  If  more  than  15  minutes  is 
expected  to  lapse  between  the  surface  preparation  and  the  start  of  the  coating 
process,  the  prepared  anchor-tooth  surface  shall  be  protected  from  moisture, 
contamination  and  fingermarks.  Wrapping  with  clean  paper  will  normally  provide 
adequate  protection. 

(H)  Ensure  that  the  equipment  operators  are  noting  the  date  and  time  of  their 
process  sequence  completion  on  the  Production  Control  Record. 
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4.6  POWDER  COAT  INSPECTION  -  A  post  powder  coatinp  inspection  woli  o*. 
conducted  as  follows: 

A  Ens  -ire  t.iUt  the  powder  application  was  started  wit.hin  four  hours  after  the 
anchor-to  nn  surface  preparation. 

B:  Visually  inspect  all  components  processed  with  a  lOX  power  majjnifyin^ 

^jlass.  The  coating  shall  be  uniform,  have  no  blisters,  pinholes,  cracks  or  chips. 

T'  The  coating's  cure  shall  be  checked  by  lightly  tapping  the  coating  witn  a 
metal  o.jject,  such  as  a  putty  knife  or  screw  driver.  A  properly  cured  coating  will  be 
resilient  to  the  metal  object.  If  the  coating  is  brittle  and  breaks  at  the  point  of 
contact,  the  coating  fails  and  must  be  completely  removed  and  reprocessed.  Over¬ 
cured  coatings  are  typically  dull  and  brittle.  If  the  coating  is  soft  and  permanently 
indented,  the  object  shall  be  placed  in  the  oven  at  the  curing  temperature  for  another 
five  minutes  and  again  inspected  afterwards. 

'D'i  Calibrate  thickness  gages  for  ferrous  substrates  and  aluminum  substrates 
at  first  measurement  in  the  morning  and  the  afternoon.  A  magnetic  flux  measurement 
device  is  used  for  non-conductive  coatings  over  mild  steel.  An  eddy-current 
m.easurement  device  is  used  on  non-conductive  coatings  over  aluminum, 

'E;  Measure  each  item  ensuring  that  the  required  coating  thickness  was 
attained,  3  to  12  mils.  Thickness  measurements  will  be  taken  in  at  least  five  random 
locations  per  item.  If  the  coating  thickness  is  unacceptable,  the  item  shall  be  returned 
for  reprocessing.  (Refer  to  Section  6.10) 

'Fi  Sign  Production  Control  Record  in  Section  10  Cured  Coating  Thickness. 
Record  the  high  and  low  thickness  measurements  taken,  the  date  and  time. 

(G)  Release  to  final  assembly  area. 

4.7  FINAL  ASSEMBLY  INSPECTION  -  A  final  assembly  inspection  will  be  conducted 
as  follows: 

■A)  Ensure  that  all  masking  and  plugging  material  is  removed. 

■3)  Ensure  that,  if  required,  installation  kit  and  instructions  are  complete  and 
are  attached. 

'■C}  Ensure  that  items  are  properly  protected  and  stowed  in  such  a  manner  as  to 
protect  all  coated  surfaces  for  the  transport  from  the  CC  Shop  to  installation  on  the 
customer  ship.  Make  certain  that  the  items  are  properly  stacked/placed  on  the  truck 
used. 


4.8  ABRASIVE  BLAST  MEDIA  INSPECTION 

The  SQCl  shall  be  responsible  for  the  inspection  of  all  new  and  used  abrasive 
blast  media  for  both  the  rough  blasting  and  anchor-tooth  blasting  operations.  The 
actual  inspection  may  be  performed  by  another  assigned  CC  Shop  Technician,  but  daily 
reports  must  be  provided  to  the  SQCL 
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A;  Ai;  new  shipments  of  crushed  garnet  (30-60  mesh)  and  aluminum  oxide  '30 
mesh;  must  he  sampled  and  tested  to  assure  that  they  comply  with  restrictions  "A"  and 
"D"  of  Section  2.2.3. 

Si  T.ne  crushed  garnet  utilized  in  the  rough  blaster  shall  be  checked  at  each 
cvcle  tnrough  the  pressure  pot  for  excessive  fines  by  using  a  50  mesh  screen  on  the 
.-.ample.  If  excessive  fines  exist  than  the  media  must  be  replaced. 

o  The  aluminum  oxide  utilized  in  the  anchor-tooth  blaster  shall  be  checked  at 
each  cycle  through  the  pressure  pot  for  excessive  fines  by  using  an  80  mesh  screen  and 
tested  f  or  oil  contamination  according  to  part  "D”  of  Section  2.2.3. 
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SECTION  V 


OPERATOR  TRAINING 


5.1  TRAINING 

Sr.iA  CC  Shop  personnel  shall  be  trained  for  applying  the  NAVSEA  CC  System  4 
by  completing  the  3-day  "CC  Shop  Electrostatic  Spray  Powder:  Equipment  and 
Application  Process  Course”  (Ref.  O).  The  course  covers  the  theory  and  practical 
aspects  of  powder  coating  systems;  the  production  process  of  the  powder  coating 
system  (receipt  inspection/item  identification,  surface  preparation,  masking,  anchor- 
tooth  blasting,  powder  spraying  and  curing;  quality  control;  record  keeping;  DoD-STD- 
XXXX;  this  SIMA  Process  Instruction;  and  CC  Shop  operations  (work  stations  and 
product  flow,  productivity  and  standard  times,  QC,  consumables  and  supply  support.! 
Approximately  1/3  of  the  time  will  be  classroom  training;  2/3  hands-on  shop  training  in 
tne  SIMA  CC  Shop. 

The  major  training  source  documents  are: 

0  NAVSEA  Ship  Class  Corrosion-Control  Manuals  (Ref.  A). 

0  DoD-STD-X.XX.X,  Powder  Coating  Systems  for  Corrosion  Protection 

Aboard  Naval  Ships. 

0  NAVSEA  S9086-VD-STM-000/CH-631  (Ref.  H). 

0  NFPA  Standard  33,  Spray  Application  Using  Flammable  and  Combustible 
Materials  (Ref.  M). 

0  Equipment  Manufacture  Operator  and  Field/Factory  Maintenance 

Instructions. 

0  This  Process  Instruction. 
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SECTION  VI 


METHOD 


6.1  SHIP  EQUIPMENT/COMPONENTS  RECEIPT 

Acceptance  by  the  CC  Shop  of  ship  equipments/components  for  processing  shall 
oe  accomplished  by  the  Shop  Petty  Officer  assigned  to  tracking  the  production  status 
of  work  accomplished  by  the  Shop.  Refer  to  Section  4  for  responsibilities  of  the  SQCI 
during  product  receipt.  A  Production  Control  Record  is  initiated  for  each  SIMA  Job 
Order.  The  operators  must  note  the  time  and  date  of  completion  of  each  sequence. 

6.1.1  Receipt  Requirenients 

(A)  Only  ship  items  which  are  noted  in  the  SIMA  Job  Order  shall  be 

accepted. 

(B)  G..iy  items  which  have  been  properly  disassembled  to  their  smallest 
easily  removed  components  shall  be  accepted. 

(C)  Components  which  arrive  noticeably  damaged  cannot  be  accepted  and 
must  be  rerouted  by  the  ship  for  repair  or  replacement. 

6.2  PRECLEANING 

Prior  to  any  masking,  blasting  or  spraying,  surfaces  shall  undergo  the  following: 

6.2.1  Degreasing 

Surfaces  that  have  come  in  contact  with  oil  or  grease  shall  be  solvent 
cleaned.  Solvents  shall  be  in  accordance  with  Section  2.5.  Cleaning  should  be 
accomplished  by  vapor  degreasing,  but  may  also  be  performed  by  wiping  and  brushing. 

6.2.2  Additional  Cleaning 

After  solvent  cleaning,  if  surfaces  still  have  deposits  that  may  cause 
disruptive  contamination  of  the  blasting  grit,  then  they  may  be  cleaned  with  trisodium 
phosphate  solution,  rinsed  with  clear,  potable  water  and  dried. 

6.3  MASKING 

Refer  to  paragraph  2.4  for  masking  material. 

(A)  All  threaded  areas  must  be  masked.  Only  high-temperature  tape  and  plugs 
designed  to  withstand  up  to  450OF  shall  be  used.  Any  green  duct  tape  utilized  for  the 
abrasive  blasting  operations  shall  be  replaced  with  high-temperature  aluminum  foil  or 
nylon  tape. 
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(3)  As  litlie  "Tiasking  us  possible  should  be  used  on  items  to  be  powder  coaled 
so  that  as  .much  of  the  item's  surface  as  possible  will  be  protected  by  the  powder  coat. 

A? '  Inspection  if  item,  reference  paragraph  4.3. 

6.4  STRIP  BLASTING 

Refer  to  paragraph  2.2.1  for  strip  blasting  material.  Items  shall  be  strip  blasted 
to  remove  all  old  paint  and  corrosion  products. 

Care  must  be  exercised  where  stripping  thin  gage  metals  to  prevent 
product  warping  or  any  other  damage. 

^3}  Grit  sizes  of  30-60  mesh  shall  be  used  to  prevent  too  large  of  a  surface 
profile  froTi  being  made  on  the  surface. 

(O  Strip  blasting  inspection  shall  be  conducted  as  stated  in  paragraph  4.4. 

6.5  HEAT  CLEANING  (DEGREASING) 

Components  with  porous  surfaces  that  have  entrapped  oils  or  greases  shall  be 
heat  cleaned  in  a  vented  electric  oven  for  four  hours  at  400°C.  Only  items  being 
degreased  m.ay  be  in  the  oven  at  the  same  time. 

6.6  ANCHOR-TOOTH  BLASTING 

•Anchor-tooth  blasting  is  conducted  to  guarantee  the  presence  of  a  surface 
profile  for  mechanical  bonding  by  the  coating  and  to  clean  the  surface  of 
conta.mination  left  by  the  strip  blasting  operation.  Refer  to  paragraph  2.2.2  for 
material  requirement  specifications. 

(.A;  Items  shall  be  anchor-tooth  blasted  to  a  white  metal  finish  (SSPC-SP5) 
using  clean  grit  (80  mesh)  to  ensure  that  the  proper  anchor  tooth  of  1  to  2  mils  is 
provided  and  that  any  contamination  left  from  the  strip  blasting  grit  is  removed.  The 
anchor-tooth  profile  is  measured  using  Press-O-Film  (X-coarse)  and  calibrated  dial 
micrometer. 


(B)  Care  must  be  exercised  to  prevent  damaging  thin-gage  items.  .Anchor- 
tooth  blasting  should  be  conducted  as  a  quick  sweep  of  the  surface,  not  as  a  metal 
removal  procedure. 

iC)  .After  the  item  has  been  blasted,  it  shall  be  cleaned  of  all  grit  and  dust  by 
using  an  air  gun  and  lint-free  rags.  Additional  cleaning  can  be  accomplished  with 
denatured  alcohol. 

(D)  The  cleaned  item  shall  be  protected  from  moisture,  contamination  and 
fingermarks. 

(E)  Anchor-tooth  blast  inspection  shall  be  conducted  as  stated  in  paragraph 
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4.5. 


6.7  PREHEAT 


Co.T^ponent  preheating  is  required  to  both  free  the  object  of  moisture  and 
provide  a  hot  surface  for  the  powder  to  build  up  thickly  when  applied.  Once 
preheated,  tne  component  should  be  transferred  to  spray  area  as  quickly  and  safely  as 
possible. 

6.7.1  Thin-Gage  Steel  and  Aluminum.  These  components  shall  be  preheated  for 
at  least  15  minutes  at  the  cure  temperature,  unless  otherwise  specified  by  powder 
manufacturers. 

6.7.2  Steel  Castings.  Steel  castings  shall  be  preheated  for  one  hour  at  the  cure 
te  nperciiui'e. 

6.7.3  Aluminum  Castings.  Aluminum  castings  shall  be  preheated  for  half  an  hour 
at  the  cure  temperature. 

6.8  ELECTROSTATIC  SPRAY  POWDER  APPUCATION 

Powder  coating  can  be  done  in  a  one-coat  or  two-coat  process  depending  on  the 
type  of  resin  and/or  the  coating  equipment  operator.  Only  personnel  familiar  with 
applying  the  resin  correctly  should  be  permitted  to  coat  actual  production  items. 
Refer  to  paragraph  2.1  for  material  requirement  specifications. 

6.8.1  Receipt.  Coating  equipment  and  booth  should  be  immediately  operational 
upon  receipt  of  preheated  item. 

6.8.2  Grounding.  The  components  conveying/suspension  system  must  be 
electrically  grounded  before  electrostatic  spray  gun  is  operated. 

(A)  The  suspension  of  parts  from  a  rack  or  bar  in  the  spray  booth 
requires:  that  there  be  an  adequate  electrical  connection  to  earth  ground;  and  the  point 
of  contact  be  kept  to  a  minimum  because  the  contact  point  will  not  receive  any 
powder. 


(B)  The  wire  hooks  (typical  diameter  less  than  0.13")  used  on  the  small 
items  shall  be  disposed  of  after  one  use. 

(C)  Large  hooks  (typical  diameter  greater  than  0.39")  shall  be  checked 
for  adequate  metallic  contact  and  periodically  grit  blasted. 

(D)  Areas  which  are  not  to  be  powder  coated  but  have  metal  inserts  or 
enough  structural  integrity  to  be  points  of  suspension  should  be  utilized. 

6.8.3  Powder  Coating  in  a  Single  Coat  Operation.  If  conditions  are  such  that  the 
part  can  be  coated  with  8  to  12  mils  of  the  desired  resin  in  one  coat,  than  this  is  the 
preferred  operation.  Conditions  allowing  this  include:  components  mass  (heat 
retention),  powder  formulation,  grain  size,  time  between  preheat  and  spraying  and 
operator  skiL. 
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elect"  e; 


A,  interior  iireas  sharp  corners  and  edges  shall  be  coated  first  witn 
c  v  oltage  set  at  least  half  of  that  used  for  coating  flat  surfaces. 


tiip 


A  Apply  powder  to  the  smooth  or  flatter  surfaces  of  the  coniponerit 
Litiliz.ng  tn-ee  criss-cross  passes  (horizontal-vertical-horizontal)  in  slow,  even  strokes. 
Tne  mest  powder  shall  he  delivered  on  the  first  pass  with  the  voltage  set  at  its  highest. 
Due  to  i  lessening  of  electrostatic  attraction  as  thickness  increases,  it  may  he 
necessary  to  turn  down  the  voltage  to  prevent  the  repelling  of  incoming  powder. 
Repelling  ,v:Il  result  in  localized  powder  clumps  on  the  surface-  If  powder  begins  to 
fall  off  of  tne  item,  immediately  cease  coating  that  item  and  check  for  clumps. 


D  Powder  clumps  should  be  removed  by  blowing  them  off  with  an  am 
gun.  T":e  a"ea  should  then  be  carefully  recoated. 


Dj  Wnen  coating  a  surface,  the  gun  shall  remain  on.  By  continually 
releasing  the  trigger,  an  uneven  stream  of  powder  is  blown  towards  the  part. 
Whenever  first  depressing  the  spray  gun  trigger,  the  gun  must  be  pointed  away  from 
the  component  to  keep  from  depositing  clumps  of  powder. 

E)  Once  all  components  are  sprayed,  they  shall  be  returned  to  the  oven 
immediately  for  complete  curing  (refer  to  Section  6.9). 

6.8.4  Powder  Coating  in  a  Two-Coat  Operation.  If  conditions  are  such  that  the 
part  Tiust  be  coated  with  8  to  12  mils  of  the  desired  resin  in  two  coats,  then  perform 
the  following; 

A.)  Interior  areas  sharp  corners  and  edges  shall  be  coated  first. 

B;  Apply  powder  to  the  smooth  or  flatter  surfaces  of  the  component 
utilizing  three  criss-cross  passes  (horizonlal-verlical-horizontal)  in  slow,  even  strokes. 
The  most  powder  shall  be  delivered  on  the  first  pass  with  the  voltage  set  at  its  highest. 
Due  to  a  lessening  of  electrostatic  attraction  as  thickness  increases,  it  may  be 
necessary  to  turn  down  the  voltage  to  prevent  the  repelling  of  incoming  powder. 
Repelling  will  result  in  localized  powder  clumps  on  the  surface.  If  powder  begins  to 
fall  off  of  the  item,  immediately  cease  coating  that  item  and  check  for  clumps. 

■  D;  Powder  clumps  should  be  removed  by  blowing  them  off  with  an  air 
gun.  The  area  should  then  be  carefully  recoated. 

'D)  When  coating  a  surface,  the  gun  shall  remain  on.  By  continually 
releasing  the  trigger,  an  uneven  stream  of  powder  is  blown  towards  the  part. 
Whenever  depressing  the  spray  gun  trigger,  the  gun  must  be  pointed  away  from  the 
component  to  keep  from  depositing  clumps  of  powder. 

'  E)  Return  sprayed  parts  to  curing  oven  for  5  minutes  to  gel  the  coating. 

(F)  Repeat  6.8.4.A-D. 

(G)  Return  components  to  oven  for  complete  cure  (refer  to  section  6.9). 
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6.9 


CURING 


T'.e  coating  is  cured  at  the  temperature  specified  by  the  resin  manufacturer. 
Manufacturers  provide  a  range  of  temperatures  and  time  schedules.  The  operators 
shouic  choose  one  that  provides  a  complete  cure  in  10-20  minutes.  Manufacturers' 
r'ecomm,endations  for  utilizing  variations  of  the  standard  cure  schedules  should  oe 
folio A'ec  for  components  with  complicated  geometries.  The  heat  transfer  and 
retention  rates  of  various  areas  on  a  part  may  cause  irregular  curing. 

6.9.1  Cure  Time.  The  parts  should  remain  in  the  oven  for  the  complete  cure 
time  it  they  are  to  be  single  coated  or  are  in  the  second  coat  of  a  two-coat  operation. 

6.9.2  Cool  Down  and  Coating  Inspection.  Upon  curing,  the  parts  are  removed 
from  the  oven.  The  coating  should  be  checked  for  brittleness  or  completeness  of  cure 
wnile  still  not  by  tapping  it  with  a  metal  object,  such  as  a  screw  driver  or  putty  knife. 
Allow  the  component  to  cool,  then  check  coating  thickness  as  specified  in  paragraph 

4.0. 

6.10  REWORK 

Any  component  noted  by  the  operators  or  SQCI  as  not  having  a  satisfactory 
coating  shall  be  dealt  with  according  to  the  following. 

6.10.1  Thin  Coatings  -  Components  with  coating  thicknesses  below  the  8  mil 
minimum  shall  be  lightly  abrasively  blasted  in  the  anchor-tooth  blaster  to  impart  a 
surface  profile  into  the  coating.  The  part  should  then  be  preheated  for  15  minutes  at 
the  cure  temperature  and  powder  coated  once  according  to  Section  6.8.3  or  6.8,4, 
whichever  tne  lead  powder  coating  Petty  Officer  believes  is  best. 

6.10.2  Thick  Coatings  -  Excessively  thick  coatings  .must  be  removed  or 
reduced  by  abrasive  blasting.  The  removal  of  powder  coating  may  be  assisted  by 
baking  the  part  at  450°?  for  two  to  three  hours,  then  cooling  to  ambient  temperature 
prior  to  the  abrasive  blasting.  Follow  standard  procedures  beginning  at  Section  6.7. 

6.10.3  Over  Baked  or  Charred  Coatings  -  Complete  removal  of  the  coating 
is  required.  Begin  the  entire  process  over  at  Section  6.5. 

6.11  FINAL  POWDER  COATING  TfflCKNESS  INSPECTION 

The  SQCI  officially  performs  this  inspection,  but  the  operators  responsible  for 
powder  application  should  be  aware  of  the  results.  The  operators  need  to  be  familiar 
with  any  problem  areas.  Refer  to  Section  4.6  for  inspection  procedures. 

6.12  FINAL  ASSEMBLY 

(.A)  Remove  all  masking  and  plugging  material. 

(B)  Prepare  the  required  installation  kit  (i.e.,  fasteners,  anti-seize,  sealant  and 
instructions). 
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vZ;  Proper;,'  :Trotert  and  Daek;ij'e  iteTi  for  tempr.-'-ry  stc'^^age  transport  t. 
ea,itO'ner  ?^ip. 

P  '  y-.e  Shop  Petty  Officer  in  charge  of  production  tracking  and  the  SQCI  s  iai 
agree  t;  p-oduct  release. 

iP  Rcnove  'netal  identification  tag,  discard  and  re-attach  Ship-to-Shop  Tag. 

?■  Remove  Part  2  of  Ship-to-Shop  Tag  and  notify  Shop  Supervisor  that  item  i 
ready  for  piCKjp. 

"P.  iVhen  Ship's  Force  picks  up  ite.m,  complete  and  attach  Parts  1  and  3  o 
Ship-to-Shop  Tag  to  Production  Control  Record. 
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SECTION  vn 


FEEDBACK 


7.1  FEEDBACK  INDICATIONS 

[p.  addilion  to  the  daily  supervision  of  production  and  quality  control,  the 
following'  "feedback"  indications  will  be  used  to  nnonitor  and  rnamtaip  'i;riprove  the 
quai:t_,'  and  productivity  of  the  CC  Shop: 

'A'  '.'erbal  and  written  reports  from  customer  ships  and  shops. 

'3,  Weekly  analysis  of  the  CC  Shop's: 

0  Production  input  to  output 

0  Labor  and  materials  consumed 

0  P?*1/CM  activity 

0  QC  activity  and  results 

0  Product  degradation/failure  reports 
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Enclosure  1 
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CORROSION  CONTROL  SHOP 
POWDER  COATING 
PRODUCTION  CONTROL  RECORD 


Huii  N  umoer 


Job  Contra i  Number  ^JCN, 


Production  Control  Number 


Item  Deecription 


Location  Deck  Fi  ame  J  de 


TYPE  COATING 


_ Epory 


FINISH  COLOR. 


Haze  Gray 


SECTION  PROCESS  SEQUENCE  DATE  TIME 


Receipt,  Dep’eaaa 


Maakmg 


Rough  Abrmaive  Blaat 


Anchor  Tooth  Abrasive  Blast 
1-2  mils 


Component  Preheat 
15  min  30  mm.  60  mm. 
(circle  ons) 


Powder  Spray,  First  Coat 
Operator  Name 


PuwJsi  Spray,  Second  Coat 


Final  Cura 

Tamp _ Duration 


F  inal  Coating  Thickaaas 
on  all  similar  items  in  Work 
Order 
6-12  mils 


Final  Assembly  and  Packaging 


SHOP  QCI  SIGNATURE 


Enclosure  2 
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Approved  for  public  release: 
distribution  is  unlimited. 


The  views  and  conclusions  contained  in  this  report  are  those  of  the  authors  and 
should  not  be  interpreted  as  representing  the  official  policies,  either  expressed 
or  implied,  of  the  Naval  Ocean  Systems  Center  or  the  U  S  Government 


